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interrelations of its social and economic gh Rea threugn a comparative co tees 
i (cross-national ) analysis using social and économic indicators eviailable.. . € 
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ae In the execution of this project, data as available on a set of 1% 
' developmental variables for 115 coutries with populations over 1,000,000 | ' 
“were incorporated in @ Data Bank. These variables were eventually reduced +6. a, 
18. core indicators whose interrelationships were then intensively stadied by gh ie 
<a system of "correspondence analysis". The 18 core indicators were . eee 
ele s eae ee into a general index of". socio-economic developnent.. Ah «gd 


wet os «nt 
tae ered. AN ot enatitdin’ probleri has been Rie} ke cnpistonods and wealmess of eg ik 
oe the ‘basic juantitative data, and much of che study my be more relevant ine ieee 
© suggesting a methodology of analysis than in showing definitive results es s 
os today... There are also severe limitations on the conclusions that can be we . 
“Séram_ fro cross-national developmental data that cover social as well as fe 
© economic factors. © Such data cannot, for example, be readily fitted into =. | 
. deterministic mould or inpubeoutpuch model; or, more precisely, they can pare a 
“be. fitted into countless deterministic. aowlas and so Corn rin no one of them. re 
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Chapter I’ 
INTRODUCTION : GENERAL AND THEORETICAL CONSIDERATIONS 


This is an exploratory study of ways of analysing and measuring development in its 
 combinéd economic and social aspects. As a quantitative enquiry, it is subject to the 
limitations of available statistics, which call for discriminate use of the data 


| available, constant awareness of what is not available, and caution in the 
: : 


eee =, OF results. ee 


} See - and no simple objective criterion 
1 of it against which to validate measurement devices. As a result it is necessary to 
| rely on indirect methods and successive approximations in pursuing a quantitative 
) definition of socio~economi¢ development. 

Certain assumptions which underlie the present study, and which may differ from 
commonly held assumptions, are listed briefly at this point: 


Le Wesarssume=thet the national accounts system, a iieeeerchinsnnctemacin neal 
. income (per..capita.gross-national-product or gross-domestic product), is=not=-adequate 
tombhenanalysiseand=measurement™of~socio=economic.development..as.a-whole, In spite of 
| the nearly universal agreement today that development involves more than economic 
| growth, the per capita index, designed to measure economic growth, is still the only 
| general indicator of development in common use. If social factors, particularly levels 
ae living, are to be considered part of the objectives of development, then another 
approach to measurement is required which will take account of a country's real health 
level, its real education level, etc. and not only of the amount of money technically 
classified as spent on those objectives. 
-, We assume that the process of development, involving both economic and social 
veriables, is not a uniform linear progression of a set of variables but rather a 
changing complex of factors which move at different rates in relation to each other 
and move in and out of importance at different levels of development and in different 
types of country. Thusy-what~consti-tutes=an=important-advance~in..a..component..of 
devekopment™in-one country will not necessarily constitute an advance of the same, 
| ik coe : ) 
ey We assume thet °c? ain statistical techniques designed for static populations and 


"normal distributions" may not be entirely appropriate for the quantitative analysis of 


developmental data and thatmepectadetechniques-Ofeanalysis,may.be.calledefor in this 
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type of study. For example, even the most commonly used device of statistical 

analysis, the statistical "mean" or average - one of the three.measures (along with 
the "median" and the "mode") of "central tendency" - is often not relevant to a wide- 
ranging array of developmental data where there is no central tendency. (To cite an 
example from physical development, it is meaningful to ask the average height of the 
adult male population of a city, or of male children aged precisely 10 months or | 
10 years, but not very meaningful to ask the average height of all male children aged | 


O to 20 years). ) : 
4. We assume that developmental data, whether cross-national (data on different | 
countries at the same time) or cross-temporal (data on the same countries over time), | 
o - id i S fo) 
detcrmine directions and amounts of causal influence or functional dependency in the 
development process - the specific influence of A on B or of B on A or of C on A and 
Development involves a great many variables that correlate with each other, and the 
fact that one variable in a set of developmental data can be treated statistically asi 
an "independent" variable and another as "dependent" does not demonstrate the existent 
of such dependence in reality, nor reveal the amount of dependence (or causal 
influence) in one direction where dependence can be reasonably assumed to exist, 
For most of the developing countries, quantitative deta relevant to this study 
were little produced before 1950 and became available to a fair extent only around 
1960.4 Time horizons of the study are therefore necessarily restricted and reliance | 
is placed largely on cross-national analysis, in particular on the comparative analysis 
of countrics at di-ferent levels: of develo ment as of 1960, It cannot be assumed that 
generalizations based on cross=national data will apply cross—temporally; that 


differences between more developed and less developed countries at a moment of time . 


eo ee ee 


will necessarily define paths of development in the future, For example, if (as is 
true) small differentials in income are in general associated in cross-national data 
with large differentials in health at the lower levels of development while large 
differentials in income are associated with small differentials in health at the 
higher levels, it does not necessarily follow that individual less-developed countriess 


experiencing a relatively small increase. of income over a given period of time will as 


An eo se ie of the action of the United Nations Statistical Office, and 
the statis ical offices of the specializod agencies, in getting standardized 
items introduced into the 1960 round of censuses, 


I 
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a rule have a large increase of health around the same time, while large increases of 

income over time in highly industrialized countries will as a rule have relatively 

little associated health improvement. Such a conclusion is not a logical necessity. 
It is, however, a probability (and in this example is quite valid). 

Predictions about cross-temporal development based on cross-national analysis will » 
be limited by a number of factors: by the effect of innovations, unusual events 
(epidemics, droughts, etc, aw new policies widely adopted (e.g., sudden increase in. 

emphasis on education in the low-income countries), and by persistent idiosyncratic or 
typological characteristics (geography, population size, climate, etc.) which may | 
distinguish countries at a given level from those above it. 

if there are limitations on cross-national analysis, however, there arc also 
limitations on cross—temporal analysis as a basis of generalizations about the course 
of development. di, asmstated=above, development=irsenct asundformekinear=progression 
Diitieds charaetertzed™by “Changing..vatterns-oferelationshipeamongefactors, then , 

CoO S OU DE StmibPOAGS Wa dOtepnediCtmdetieLutULrerNetYeWedl., Furthermore, the 
historical experiences of countries now called "developed" have limited relevance to. 
the developing countries today. Iiecann0itimbe=concludeduthatmthomkatter.countresewilds 
or should repeat the historical development paths of the former - modern. science»and 
technoLogymnhaveenadesethis»quirteeunnecessary. The most revealing kind of cross—temporal | 
analysis would cover modern periods and involve a la irge sample of countrics, developing* 
as well as developed. But, as noted above, the statistical basis for quantitative 
studies of this kind hardly exists, except for a limited number of countrics and a 
limited number of variables between 1950 and 1960 or 1965. 


The Per Capita National Income as 2 General Measure of Develooment 


The quantification, in recent decades, of the national income or national product © 
(and its derivative, the per capita national income), is an intellectually bold | 
innovation which has had a far-reaching influence on development planning - the basic 
-target of economic planning is often formulated as a given rate of increase of per 
capita income — and which has been used widely by both national and international 
agencies in reports and analyses. ASmampOrSralenersure=oredevelopnicn lt) "however, 
covering social.as well as economic aspects, eee en ee An 
international OS Ses: 
SOne detail, 
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income as a measure of levels of living,+/ and this position has been generally 
endorsed in subsequent discussions by United Nations expert bodies. It should also be 
noted that, quite apart from theoretical considerations, when the per capita national 
income is used in practice as a means of ranking countries according to their general 
levels of development, the ranking obtained sometimes conflicts sharply with a common 
sense roniendeeae In fact, the classification of countries into "developed" and 
"developing" used in practice does not coincide with a breakdown according to per 
capita national income, | 
There are three major limitations on the per capita national income which are 


inherent in its very nature: 


1. «aS an-aggregative concent, it doesnot reflect structure and distribution. If 


A a o ; ce ns . ° - o 

@e As a monetary concept, the per capita nationai income does not take account of 
values that lie outside the monetary ‘sphere, nor of social values or "real" 
values of things that may differ from their prices (e.g., the real value of 


penicillin, in combating discase, comp.rcd with previous drugs costing the same 


Rf oe Undeed Nations "Report on International Definition and Measurement of 
andards and Levels of Living" (E/CN.3/3/179, E/CN.5/299), 1954. 


2/ It is diffic : 
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imecite Semen a a for cxample, that Japan, which had a yer capita 
iS one in 1960, but also extensive industrialization, universal 
oe and levels of health and school enrolment equal to those of European 
f Pie le | c > pnlaanays SC ~ 
ea ae be classified on a developmental scale at a substantially 
ni aia wae irae he Venezuela, which had a per capita income somewherc 
are te set es wll0O (according to different sources of estimate) but in 
Sone ieee  etiad advanced than Japan. Venezuela in 1960 still 

2 ONLY OL 2US populati ; ++ ee ee a : 

twice as hich ac cn’. se ree ay ts infant mortality rate was nearly 
; meee Ue Sy BOC Le mer educati 5 GS i . 
that of Japan. g tion enrolment ratio was half 


3. 


ee; Be 


for the same diseases; the real value of goods or services that benefit the 
user but pollute the environment to the dotriment of society in general). 
Market prices, in so far as thcy depend on cffoctive demand, reflect the 
income distribution of a country, not a popular vote on what is important, 


At the same time, many countries today try to keep the prices of marketed 


goods and services meeting basic social needs (c.g., food, rents, transport) 


artificially low, in comparison with what thc free market would yield. 


AS a market-based concept, the national income docs not apply readily to 


_centrally planned socialist cconomies, subsistence economics, or non-market 


sectors of predominantly or partly market cconomies. In the case of the 
centrally planned economies, which compute a "material product", conversions 


to the national income concept have been attempted but they are difficult and 


uncertain, In the case of subsistence cconomies (which play a large role in 
developing countries), "imputations" are made for non-marketed goods and 
services, but these raise perplexing questions - such as the question whether 


subsistence families producing. and consuming exactly the same goods and services 


Should have widely different incomes imputed to them simply because they live in 
different areas with different prices at the nearest markets, Many goods and 
(especially) services in subsistence societics are left out of the imputations , 
including most equivalents of the social services. Even the advanced market 
economics today have important subsistence sectors without imputed values, 

Coley the work of housewives. In general, publicly provided services, in 
education, health, recreation, social ecurity, banking, 2tc. are valued at 

cost in computations of the national income, but the costs may be much less than 
free market prices would be - or they may be much more (because of over~swollcn 
bureaucracies, inefficiency and corruption). In either case - and this is a 
problem particularly relevant to the social sectors — the level of public. 
expenditures (costs) can be a poor indicator of the actual levels of consumption 
and welfare among the population at large; changes in costs (upward changes due 
to incrsased inefficiency, or downward changes duc to increased efficiency) may 
occur without any change in social welfare. 


Other difficultics uat affect the use of the per capita national income as an 


international measure of development arise from technical problems of pricing the 


product in an inflating market; problems of comparing countries (or parts or time 
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periods of the same country) that have different patterns of consumption and valuation 
and problems of converting the income of the different countries into a single 
intense monetary senate These difficulties are well-known among the 
professional personnel working on national income statistics and are dealt with in one 
way or another, according to the best judgments that can be made. Finally, there is 
the major problem of lack of data on per capite national income figures in many 
countries, and frequent use of incomplete or unreliable data in the construction of 
per capita national income figures.= 
The Measurements of Levels of Living 

A quite different approach to measurement has been taken in the case of social 
aspects of development, in particular levels of living. Here the procedure has been to 
select the basic structural clements or "components" of the level of living, and then 


seek the most suitable statistical indicators of these Basinents.2/ In some cases it 


1/ Such technical problems appear to be the main reason why estimates by different 
authorities of the per capita income (in dollar equivalents) of the same country 
for the same year may vary widcly. For exemple, for several countries of Latin 
America around 1960 there are five or six different estimates coming from different 
international, regional and national authorities. Some of these estimates differ 
from each other by as much as 100% to 200%, Other indices computed internationally, 
such as per capita calorie consumption, also vary according to the source of com- 
putation, but none vary nearly as mich as the per capita national income, 


2/ Preparation of national income figures, especially in developing countries with 
inadequate basic statistics, may involve numerous estimatcs or guesses. While the 
per capita national income is supposed to be constructed by dividing the net - 
national product by the total population, in practice the procedure may be the 
reverse — an estimate of average (per capita) production may be made and this may 
be multiplied by the estimated national population figure to get the national 
product (when the population figure proves too low, as has havpened, there is not a 
readjustment of the per capita income downward but of the national product upwards). 


The Tre | irc rm” = 4 1 i 
3/ The eee components recommended by the nbove-nentioned committee of experts on 
+cvels of living were as follows: 


+ L4 a e *. e° . 
1. Health, including demographic conditions 
PP Food and nutrition 
3+ Education, including literacy and skills 
4- Condition of work 
4.  Enployment situation 
6. Aggregate consumption and savings 
hes Transportation | 
bq Housing, including houschold facilities 
vx Clothing 
a 3 - s 
10. Recreation and entertainment 
ils social security 
1s Human freedoms 
A subsequent inter-agency working p 
=) beicl or Tae 


cs a arty proposed certain revisions, mainly the 
Clim na O ( ransporte.tio} a : 5 a 5 : ; * 
Nations, "International re oe consumption and savings. (See United 
WaAvLLONS ONAL Dele iio er casurement of Levels of Living: An ori 
Baw ae = me Lm 
Guidet, E/CN.3/270/Rev.1, B/CR.5/353), . ee? 
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is not possible to find suitable indicators for international usage (e.g., in clothing, 

recreation, social security, human freedoms), although there may be indicators 

available within individual countries. The failure to find internationally comparable 
indicators may bé’ due to differences in need (clothing), in tastes (recreation), or in 
administrative systems (social security); or to the fact that some aspects of living 

(human freedom) have"yet™ tol benquantified=in .anyevery*meaningful» way. 

The component—indicator approach can be extended so as to cover economic 
components and indicators as well as social ones. But as 4 means of general 
moasurement of development, it too suffers from certain inherent weaknesses. 

1. It gives a picture of the parts but not of the whole. If a single overall 
index of development is possible, then it is desirable to establish it, for a 
number of practical reasons. If nothing better can be found, the per capita 
national income will continue to be used for the purpose. 

2. Sven the picture that is given of the parts is of limited value, from a policy 
point of view. To know a country's life expectation or school enrolment rate, 
for example, will be a means of comparing the country's health or education 
levels with those of other countries, or those of the same country some years 
forward or back. But it will still not reveal whether the indicated health 
level or education level is high or low for this country - a fact of great 


importance to policy-makers. Forssuch.a..purpose..it is necessarynt0, AaVe—SOne 
nea surenofsuthe=relation=between=the=Level-of~a~particular-indicator.and.th e 
Levelseofwother"indrcators” for" the same country. 

The Main Tasks of ine Present Study 
In this study we have attempted to carry out three main tasks: 

Re To.estabLish=the-relationships"among~ these~indicators~at-different-levels 


3, nt bi ‘J ent oe ners ) 
The Selection of indicators 

In the selection of indicators, the first question is whether dévelcpment is to be 
understood in a more evaluative, subjective sense or in a more empirical, objective 
sense. On the one hand, it can be viewed as a process of realizing certain goals or 
values (improved health, improved housing, better nutrition, more communications, 


improved transportation, greater use of electricity, et¢.), and from these the 


quantitative indicators can be derived theoretically. On the other hand, 
countries that are more developed and those that are less-developed can in 
principle be studied and compared, and the empirically found differences between 
them can be used as a basis for choosing indicators of development. It will no 
doubt be found that the more developed countries generally have higher scores than 
do the kess developed countries in the value categories selected by the first 
approach - better health, better housing, better nutrition, etc. - but the two 
approaches do not necessarily lead to the same results (as indicated in the 
discussion below on industrial pollution and urban crime) and each of then has 

its limitations. 

In the first,. more subjective approach, it is easy to load the concept of 
development with variables that may be arbitrary, capricious or contradictory. 
Also, variables that are conceived in an a priori fashion to be good indicators 
of development can prove in practice to be poor indicators, for reasons of 
technical deficiency (examples will be given below). Finally, a purely valuative 
approach will omit consideration of important structural aspects of growth which 
are not necessarily values in themselves. 

If we rely wholly upon an empirical approach, however, other difficulties 
arise. The characteristics that distinguish more developed from less developed 
countries (or that change in the course of growth of individual countries) are 
often trivial or undesirable. For example, since developed countries have been 
generally of the European culture stock, certain tastes and habits (styles of 
clothing, kinds of food and drink, forms of recreation, family customs, etc, ) 
will be found quite widespread in developed countries and not in developing 
countries, but these will have little or nothing to do with the basic process 
of development. Also, in more developed countries there will be found in greater 
degree certain negative features such as industrial pollution, noise, urban crime 
and other undesirable concomitants. Ina purely empirical sense these are part 


of "devel " b 16 i 
opment", It is obvious, however, that when governments pursue development 


aa 


or contribute to international development programmes, they do not intend in their 
concept of development to include an increase of pollution or urban crime rates, and 
it would be paradoxical to include these as measures of aaveroonerte= 

In this study, we have used a combined approach. We have understood development 
on the one hand, to involve progression towards various objectives or values which 
countries seek to achieve -— or, more precisely, regarding which countries seek to 
improve their position, since in most cases there is no final achievement but 
movement along a continuum, (of ever higher income, ever more education, ever better 
health, etc,). The objectives or values of development, as defined in this study, 
are limited to those that are internationally agreed upon. They are thus understood 
to be. common objectives or values, It is not too difficult to determine such. values. 
They are stated in international documents, and are reflected in the structures and 
activities of international organizations established to assist countries in their 
development. When the majority of countries of the world agree to set up and finance 
an international activity to promote, say, health, education or industry within 
countries, this serves to identify internationally agreed upon components of 


development, 


1/ In fact, the very opposite conditions, namely freedom from industrial pollution or 
absence of urban crime, may be considered among the values that define development 
in a subjective sense. The presence of considerable industrial pollution or 
extensive urban crime would indicate a low level of development. This is a tenable 
semantic position. If all the values of this kind in which developing countries 
are as high as developed countries (or higher) are included in the concept of 
development, however, then it will be n-cessary to invent a new expression to cover 
those factors that tend to go together and distinguish more developed from less 
developed countries. The issue does not actualiy arise in this study because 
factors like industrial pollution or urban crime which may be associated positively 
with development in an empirical sense but negatively in a conceptual sense do not 
have satisfactory enough cross-national statistical coverage to be considered in 
the research. In principle, however, we prefer to conceive of such factors as 
potential concomitants or consequences of development which Should be dealt with by 
planning but which should not be considered part of development strictly defined. 
There are other desiderata of human society concerned with the character and 
quality of huma: «elations which may be considered elements or goals of "progress" 
broadly defined but not of development as here conceived. As long as expressions 
like "more developed" and "less developed" countries, or "developed" and 
"developing" countries, are used, it seems inappropriate to include these various 
aspects in the concept of development and thereby imply that the developing 
countries ars ao wally more deficient in regard to them than developed countries 
are. if 
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At the same time, we have also used an empirical approach, in that indicators for 
the _components_as defined above have been sought which empirically distinguish more- 
developed from less-developed countries up and down the scale. Conversely, indicators 
that empirically distinguish more developed from less developed countries have not 
been used if they do not reflect agreed-on international values; nor have indicators 
been used which may appear to reflect international values but do not distinguish 
empirically between countries having different levels of development. 

There is one important qualification to these statements. Various changes take 
place with the process of development that are not necessarily - and not generally or 
universally - considered to be the real goals of development. Such changes may include, 
for example, changes in the structure of employment, or in the demographic structure. 
Where such changes can be judged to be important structural aspects of development 
(although not ends in themselves) and where indicators of them are found to be 
consistently associated with other aspects of development, they have been considered 
to be part of development. = 
Theoretical considerations in the selection of Indicators 

It may be noted that the discussion to this point involves a certain circularity, 
We have assumed that variables shown to be empirically correlated with development 
(distinguishing between the relatively more developed and the relatively less developed 
countries along the scale) are to be considered part of the measurement of development, 
if they fall under one of the value components or one of the structural components. 
This implies the prior existence of a quantitative criterion of development (to line up 
countries by degree of development) with which these variables can be correlated, as a 


basis of their selection, But no satisfactory prior-existing quantitative criterion of 


development is to be found, Weeatcfaccd thereforenwidh..2m2j.ormebhodoLogical. problem - 
howstowsekeotwindkcatOre" Of "Soelo—cconomic Aevelopnentwempiriceally.intheabseneesof an 
ohi as - P * } ich to test or validate the mee / ‘ 


1/ bah. a corpora tion in the study provides a structural emphasis additional to that 
provided by the analysis of the interrelationships of the component—indicators. 


2/ RE Ie measurement, validation is often relatively simple ~ a 
dents Stic ee tee be validated against insurance records of 
peutic a.nd 19 iors ae aptitude against college performance. In the case 
consistently digGEE ee ieee, 1 ee sae whether certain items 
fintellectuall a : = ? etween levels of intellectual skill by seeing if older 
ctud.ly more miturc) children do better on them than younger children (the 
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oi eg "Sige ace: age level of a child's mental perfor ivid« i 

"sr I mance ) 3 
chronological age), al perf nee divided by his 
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While it is possible on intuitive or common-sense grounds to divide countries 
roughly into "developed" and"underdeveloped" - perhaps leaving out hard-to=classify 
middle-level countries - there is no adequate means of ranking countries within these 


two categories, in terms of their over-all socio-economic development. It does not 


necessarily follow that variables that discriminate between two extreme categories of 
developed and underdeveloped countries will satisfactorily discriminate between 
countries within the two categories (we have found that birth rate is such a case). 

This problem has been dealt with in two ways in the study. First we have employed 
a method.of successive.approximations. Second, we have made. the-assumptionethat 


variables.with-high=intercorrelations=onethesaverageewith.other (conceptually derived) 


give Le « This is roughly equivalent to selecting indicators that best 
distinguish between countries along the scale of development as these countries are 
defined in the first approximation by their average (unweighted) scores on all the 
conceptually derived jae tenes As a set of indicators is selected by this process, 
it serves in turn as a criterion against which to test and select (on the basis of 
average correlations) a further more refined set. An initial group of 73 indicators 
covering the different economic and social sectors was reduced by this method first to 
a group of 42, and finally to a "high-corrclate core" of 18 indicators. Certain other 
considerations besides simple correlation were involved in the selection process, 
particularly avoidance of duplication (different indicators measuring much the same 
thing and highly correlated for that reasor), ensurance of st.tistical significance of 
the correlations in terms of the number of countries having data, and, where equally 


qualified indicators were available, preference to those giving a wider sectoral spread, 


18 4 More precisely stated, in a group of conceptually derived indicators where in 
general a fair degree of correlation is found (as in this study), the highly 
correlated indicxtors, as compared with any other selection of at least the same 
number of indicators, are those which would in principle individually correlate 
best with (and best predict) the order of countrios given by country scores 
averaging ranks on all conceptually derived variables (including the ones to be 
rejected); and which would correlate particularly highly with an order of countries 
obtained by use U* the averages of the ranks on the high correlate indicators 
themselves. Conversely, the low-correlate (rejected) indicators as a group are 
those which would correlate least well with an order of countries given by average 
country ranks on all conceptually derived variables, and which would not correlate 
woll even with that order given by use of the group of low-correlate indicators 
themselves to obtain average country scores. 
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The selection procedures just outlined implies that development, in so far as it 
has international meaning, can be defined quantitatively by a group of highly 
intercorrelated, conceptually significant variables, which tend to undergo changes 


together (although not necessarily at the same rate). The fact is that such variables 


can be found. Ciethesquestior may" bC"asked "Why “do=the=components~of~development 
necdatoubesimbercorrelated? Ingthe, consimuction~of=psychologicaktestsy: for example, 


measures may be chosen that have relatively low correlation with each other but high 


, ; mt 
correlation with the objective "criterion". 
The answer to the question lies in the nature of the developmental data and the 


developmental problem. - Theefactorssor"aspects=whose»chanrerconsti tutes™deveropment 
mustenecessarily »be..correlated-with-each-other in-a-developmental data.array. The 
first reason for this is theoretical: devebopment=irs=bowemkargencxtcniabyedbSenabure 
Iusysvermorntnterdcpendcnl variables. The second reason is logical or methodological: 


if development is what distinguishes more developed from less developed countries (up 


and down the scale), and if the indicators relate to features of development that are 


common, then these indicators must be correlated (quite apart from direct causal 

influences between them), unless there is a strong central tendency yielding a bell- 
shaped curve of distribution of countries along the dimension of development - which 
there obviously is not.£ Under these provisos, higher scores will tend to be found 


together in the mostly highly developed countries, lower scores together in the least 


i/ For example, one can imagine a test of safe driving ability which includes (1) a 
measurc of speed of reflex action and (2) a measure of degree of caution, both of 
which are separately correlated with objective evidence of good driving (lack of 
accidents) but which cre not correlated or are even negatively correlated with each 
other in the population at large (because, let us say, young people tend to have 
quick reflexes and little caution while old people tend to have slow reflexes and 
much caution and these combinations exist in large numbers, filling out the central 
areca of a bell-shaped curve of safe-driving ability). 


2f -. The same is true of development data in any field. For example, if two factors 

such as increase of physical size and increase of vocabulary size are normal 
measures of child development, then they must necessarily correlate with each other 
in & population of school children that is more or less evenly distributed over the 
agc~proups — cven though there may be no direct causal relation between these 
attributes and no correletion in the adult population or within a given age-group 
Fach child each year increases in both attributes; older children as a rule are . 
Superior in both attributes to younger children. This defines correlation of the 
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uttributes. The more that the attributes are associated purely with maturation 
the higher the correlation, 


Se 


developed, and medium scores in between, thereby establishing correlation. This is 
not to deny that in addition to common factors of development there are also 
particularistic factors - ways in which individual countries pursue their individual 
geniuses - which would not corrclate. The present study, however, is concerned with 
the general features of development. 

6 aS if tent 5 = Re ae si 
indicators. of development, then it. mustebesrejectedeaswardevekopmenteimdicator. Two 
illustrations of such rejection may be taken from the findings of this study. 

Transportation can be considered on conceptual grounds to be a component of 
development. Yet if we take, as an indicator of transportation, railway passenger 
miles per inhabitant, or per inhabitant per square kilometer, or other railway 
measure(freight tonnage per inhabitant, or per inhabitant per square kilometer, etc,), 
we find relatively low correlation with other indicators, both economic and social. 
Countries that are higher then others on reilway usage are not very consistently higher 
on indicators of industrial production, agricultural production, education, health, 
communications, etc. This is apparently duc to the fact that there are alternative | 
modes of transportation today (motor-cars and trucks, trams, waterways, airplanes) and 
no single good overall measure, I” many countries railways are losing ground to other 
modes of transportation. Motor cars per thousand inhabitants has a better general 
correlation with other indicators than does railway usage but still not very high, 
because it too is a partial indicator and alsa apparently because it reflects to a 
considerable extent skewed income distribution ~ there are various developing countries 
where a relatively | arge number of motor vehicles can be founda together with low 
national levels on other indicators, because the possession of the motor vehicles 


reflects wealth in an upper-class stratum of a society that in the mass is poor and 


underdeveloped. 


. 


‘railway miles 
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It should be noted that indicators rejected for low correlation on a cross- 
national basis may serve as satisfactory indicators within a given country. Thus, 
ge or crude mortality rate may be valid within a single country - but only 
so far as changes are not taking place in the structure of transportation or in the 
population structure which will invalidate these indicators for cross-temporal 
comparisons also. 

In gencral, the selection of indicators by the method used in this study appears 
to make sensc in terms of results. (This is perhaps the best justification for the 
method). The indicators that survive the process of selection generally appear 
reasonable; the eliminations do not appear unreasonable. In fact, there is a 
significant finding in this regard that was not wholly anticipated: by and large, 
indicators that are judged technically superior by experts in the sector or component 
concerned heve high correlations with technically superior indicators in other sectors, 
often higher in fact than with technically inferior indicators within the same sector, 
Thus, life expectation correlates better with selected educational, agricultural and 
industrial indicators than it does with inferior health indicators, such as inhabitants 
per physician or per hospital bed. The net result is that the use of average 
correlation as a basis of selection does not climinate sectors for which there are 
relatively good indicators but permits a fairly wide sectoral spread. 

It may be proposed that highly correlated indicators are redundant; that we should 
kecp one or two and give up the others because the results are much the same, This, we 
belicve, is a mistaken approach, It is precisely in individual deviations from the 
usual correlations that the most interesting information for quantitative development 
analysis and diagnosis may often be found, Furthermore, one cannot seriously propose 
to measure agricultural production by school enrolment or newspaper readership, for 
example, in spite of high correlations, 

Deta Deficiencies and their Implications 
The main problem 


of coverage or exclusion of different components, sectors or 


aspects ( sx Soe r QOm2l lan ; Ayer - ‘te 2 2 * ° ° 

aspe ot socio-cconomic development lies in the deficiency of the basic data. 
Factors that cannot be mesa ea ‘ 

wt cannot be measured at the present time ~ for lack of even a technique of 


Gasurement, or lack of dat: : } , 
measurement, or tack of data (too few countries having the relevant statistics), or 
lack of comparn bhilite« ; i a 

anpPe it of data - must necessarily be excluded from consideration in tho 
set of indicetors,.= a ek Oe : ; 
2 a Among subjects for which satisfactory comparative international 


Z Ve Kt VQ deli be re £ 11 myriads - . ® ° . 
= Poor th Se ended countries with a population of less than 1,000,000 
oe MS ORGY OSCause. ¢ the anecin« CA reomimate : 
o£ the special circumstances that apply to so many of them. 
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measurement for one reason or another is not yet possible in a study of this kind are: 
employment and underemployment, working conditions, social security, mobility, income 
distribution, land tenure system, human freedoms, and various political, administrative 
and psychological tractors like popular involvement, motivation and efficiency, The 
omission of these factors has nothing to do with their importance or centrality in 
development - it is simply that data on them are not internationally available to mect 
the requirements of the present study. The quantitative approach to socio-economic 
development is necessarily incomplete.+ 

A special note regarding the omission of data on income distribution is called 
for. There are only very few countries - mostly developed countries - that have | 
relevant and comparable data on this subject, and even here the validity or reliability 
of the data may be disputed. But income distribution in its broader sense means 
distribution of levels of living, and the data situation in this regard is not as bad 
as it is for the strict meaning. A number of the indicators available do reflect to 
some extent distribution of levels of living. Percentage of children in school, 
literacy rate, percentage of dwellings with electricity, even life expection rate 
(which is highly influenced by infant survival) are essentially measures of spread of 
a socially favourable condition in a society and can be contrasted with indicators of a 
per capita type where a given increase may simply reflect the piling up of more 
benefits where benefits are already piled up. The United Nations 1961 Report on the 
World Social Situation pointed out that countries relatively high on the per capita 
national income and per capita energy consumption indicators but low on infant survival 
rates (inverse of icfant mortality rates) « d school enrolmen‘, ratios, were countries 
that could be characterized as having considerable inequality or maldistribution of 


income, 


1/ This does not mean, however, that there is nothing to be learned from the 
quantitative data that are available, and that quantitative enquiries should be 
abandoned until the ideally desirable data are on hand, 


2/ Certain (as yet unpublished) research at UNRISD has shown that a single 
distributional indicator can be constructed out of the amount of the difference 
in a country's status on two kinds of indicators an indicator of "affluence" and 
an indicator of "basic need", Thus, an indicator reflecting the difference between 
the number of atomobiles per 1000 population and the expectation of life shows a 
high correlatiou with the few available and comparable national figures on income 
distribution: countries with relatively large numbers of automobiles but low 
levels of health rank consistently lower on the income equality scale than do 
countries with fewer automobiles and better health. 


, 
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The quality of the data that are available raises another set cf problems. ‘This 


has required screening of existing statistics, with the help of the competent 


snternational offices, but the data that remain are still not wholly satisfactory, 


whether because of the limited reliability, weaknesses Saherert in the nature of the 

sndicators (school enrolment does not necessarily reflect quality of schooling, etc. 

or the fact that a particular indicator may play an anomalous role in given countries. 
The imperfections remaining in indicators after sereening require that a fairly 

large set of them be used lest the deficiencies or eccentricities of particular ones 

of thom in particular countries affect the analysis. (Other reasons for using a fair. 


ao 
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large set of indicators are the need for sectoral coverage and the non-availability o=- 
. — ae 

different indicators in different countries - sce helow: ) 

If stetistics are limited to those data that are judged reliable and this in turn 


: ‘ $ ; Pi 
limits the coverage of an indicator essentially to tho developed countries, then quite 


misleading conclusions may be drawn about the nature of development - because of the 
fact that the significance or the behaviour of particular variables is not necessarily 
the same for developing countries as for developed countries, To deal with this 
problem it has been necessary to examine indicators in the context of both developed 
and developing countries, to include in the general analysis only indicators that cover 
a minimu number of developing as well as developed countries, and to change weignts 

of various indicators with level of dcevélopment. 

It is characteristic that a given country may heve data available on two 
indicators, but none on a third indicator, Even the highly develoned countries will be 


found to lack date on certain indicators. Most ,of tne developing countries have many 


cs 


paps —- but not the same gaps, This means that any method of analysis or measuremen 
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indicators in all countrics 74 


garing in the analysis, would end up with either so fey 


nop. on a2 : 
so few countries as to be practically saieenn A flexible methodology 
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established, malcing full use of what information is available, 
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L/ pale problem of missing data can, of course, be dealt with by means of estimates. 
But estimates that arc based on 


| ch assumed relations between variables can distort 

the analysis in which they are subsequently used, Thus if by regression techniques 
we ectimate production from trade or trade from production for a number of countrics, 
when «ne or the other figure is missing, we should not be surprised to discover in 
nubsegueis mmalysis involving these ostimates that trade and production show a very 
hich corr¢lation. Estimates of a more subjective type present similar dangers 
("halo offect"), We have therefore avoided estimates in this study, oxcept in cas 
cee estima bes of life oxnectation rates from inter~censal data) where one ¢ 
ie confident that the process of ostimation will not by its nature bias the 


at 
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rosults of the study by confirming the assumptions of the estimates. 


capita.basis if. the-age»structures..arcsignificantlydifferent (or to compare two 


different periods in the same country as a measure of progress if the age structure has 


been changing). But it is usually overlooked that the same consideration applies to 
practically all indicators of the per capita type: we should not expect children to 
require the same amount of housing as adults, or of newspapers, telephones, electricity, 
income, etc. Differences in national income between countries (or between different 
periods of the same country) can be rendered misleading by the assumption - implicit in 
the common use of the per capita national income for comparative analysis - that 
children should produce and consume the same amount of goods and services per annum as 
adults, In this study we have sought to introduce adjustments for age structure in all 
relevant indicators.= 
The System of Correspondence among Indicators 

The second task of this study, as indicated above, has been to determine the 


system of relationships among the selected indicators. Two observations made in 
preceding paragraphs have a particular bearing on this task. 

1. From the point of view of policy and planning, the important question is not 
what level 2 countr- has reached in a giver component of development but whether that 
level is high or low for the particular country, at present and in the planned future, 
siven the totality of its current conditions and its projected conditions. This 
requires a particularistic diagnosis, There can be ne universal prescription today to 


the effect that all developing countries should have the same life expectation or 


1/ We have not, however, in the present report, introduced certain other adjustments 
which have been suggested by findings, towards the end of the study, on the role 
of "typological" factors (see below). It appears, for exampl., that large sparsely 
populated countries do not have tho seme necds as small countrics in certain 
respects (e.p., cucrgy consumption per adult equivalent, foreign trade) if levels 
of development are otherwise to be about the samc. The questions of adjustment 
nere are currently being examined, 


! 
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education level for their ten-year target, or should all increase their health levels 
or educational levels by the same amount or percentage, The target level for a 
specific indicator should relate to the comntry's current developmental status and 
capacities - revealed in part by its levels on other indicators - and should be 
consistent with other targets. The consideration and assessment of a particular 
indicator in relation to the levels of other indicators - for example, consideration 
of the level ‘of health in relation to income, education, etc. - will be facilitated by 
the existence of norms of relationship. There are, however, no ideal norms, 
particularly when it is a matter of relating a social factor like health or general 
education to an economic factor like income or production. But empirical norms can be 
established - the relationship that tends to prevail in practice at the different 3 
levels of development, 

2. From cross-national correlations or regressions it is not possible to derive 
directions and amounts of causal influence between variables. From factory production 
records we can determine the amount of iron revvixed as input to produce a given output 
of steel; but we can not determine from internatioral statistical comparisons the 
amount or level of national education or health that is required to produce a given 
amount of national income. The data show co-variation but do not permit the sorting 
out of the various influences (of education on income, income on education, of third 
factors on each, etc.), Even cross-temporal. data (such as they are) do not as a rule 
yield a quantitative determination of dependency relations between variables. The fact 
that an increase of one variable can be seen in time to follow a known increase of 
another variable proves little in developmental data, since numerous variables are: 
changing most of the time. There are numerous possibilities of explanation but no 
proof of particular explanation, We cannot prove that the growth of a child's finger 
is dependent on the growth of his 200% simply because it can be shown that each 
successive growth of tia finger has been preceded in time by a known and measurable 
growth of the foot, | 

instead of attempting, on the basis of correlations, to formulate dependency, input- 
output or causal relations between the selected developmental variables, we have 
undertaken a more descriptive analysis of the inter-relations in terms of 
2 ae to show what a a growth or advance on any 

ends, rrespond normally to a given level on any other 


indicator, a i <3 : 
or, and vice versa (so that, knowing the score of a country on the one indicator, 
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its probable score on the. other can be best predicted). Basic to this conception is 
the requirement of system consistency: if a particular level (x) on one indicator 
corresponds to a particular level (y) on another indicator, and this corresponds to a 
level (z) on a third indicator, then the reverse must also be true - level (z) must 
also correspond to level (x) and level (y). 

In graphic terms, this approach means that instead of setting up regression lines 
expressing dependency of A on B or B on A, we have sought to determine a best-fitting 
curve in a scatter diagram relating A and B. Since the variables are highly 
correlated, this is not too difficult for any two of the selected variables (even 
though there is no final and definitive mathematical determination of what the best- 
fitting curve should be for a given array of data on a scatter diagram). In the 
present study we are dealing, however, not with two correlated variables but with 
18 intercorrelated variables, and the problem is to find what in principle is the 
best-fitting curve to a scatter diagram in 18-dimensional space. In practice, this 
has involved rather laborious step-wise procedures. 

The resulting correspondence points, which are set forth diagrammatically in 
Chart 13, do not necessarily indicate the ideal pattern or profile at the different 
levels of development, but rather the "normal" pattern against which a country can 
compare itself. The correspondence system also shows how different variables tend to 
change at different rates at different levels of development. The correspondence 
analysis is important for the procedures followed in further analytic steps in the 
study, including the procedures followed in the construction of a general index of 
development. 

The Construction of a General Index 

The construction of a general index of socio-economic development, which can 
nopefully serve better than the per capita national income for certain purposes of 
analysis and planning, has been the third main task of this study. High inter- 
correlations among e substantial number of indicators covering a wide range of agreed- 
upon components of development suggest the existence of a "general factor" of socio- 
economic development, which should be open to measurement. 

There are three problems in the construction of a general index: (1) the 
selection of the constituent indicators; (2) their transformation or conversion to a 
common scale; and (3) their weighting prior to merger. 

The first of these problems is dealt with in the selection ‘of the "high correlate 


core" of development indicators, mentioned above, 
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The second problem is the most difficult and complicated, from a technical point 


of view. The procedures followed tn dealing with it have major consequences for the 
resulting index; indirect effects of these procedures on weighting can be more 
important than the direct effects of deliberate weighting. 

The basic question in conversion of indicators to a common scale is how to 
determine equivalences - to decide what score on each given indicator (of health, 
education, agricultural production, etc.) is to be converted to 0, what score to 10, 
25, 50, 100 or any other point on the new scale. In this study the correspondence 
points system was used as the means of determining equivalences for the purpose of 
conversion to a common scale. Thus, O points were defined as the lowest set of- 
correspondence points that could be determined with some reliability; 100 points as 
the highest; and intervening points were defined by intervening sets of correspondence 


points, with values assigned, after scale transformation, in terms of the number of 


equal intervals or steps up the transformed scale. 

The third problem, that of weighting, was handled more simply. Reasons have been 
given above for the use of level of correlation with other indicators as a basis for 
the selection of indicators. The same reasons justify the use of correlation as a 
basis for weighting the selected indicators when they are merged. Since the indicators 
selected all had high average correlations, there is not a great deal of difference 
among them in this regard. As noted above, however, the degree of correlation of a 
given indicator with other indicators changes at different levels of development. A 
system of shifting weights (varying with the level of development) was therefore 
devised and used in the final step. This gave slightly more variation in the weights 
of different indicators than did the use of the overall correlation values. 

The general index that has emerged from the above procedures (see Table 12) yields 


a ranking of countries that appears to make more sense in particular cases than does 


the per capita netional income. 


in many respects, however, any general or synthetic index obscures more than it 
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reveals. By and large, the representation of a country's profile on a correspondence 


system chart probably gives more useful information for planning purposes than does 


its score on a genersl index, 


The general ind 3 ; | 
g al index does, however, serve certain useful purposes, It gives a more 


substantial picture of what is happening to a country over time than does the per 


capita national income, which tends to show rather erratic fluctuations from year to 


year. It provides a better basis for dividing developed from developing countries when 


suc listinction is facia, yo 
such a distinction is required (in terms of overall level of socio-economic development). 
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It 1s of particular value in the prediction or estimation of missing scores on 
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indicators.for which data are not currently available in given countries. In fact, 
because the general index correlates more highly with individual economic as well as 
social indicators than does the per capita national income, it predicts missing 
economic as well as social scores better than does the per capita national income. 
The General Index and Typologies of Development 

A final use of the general index is in connexion with what are called in this 
study "typological differences". By this expression is meant differences between 
countries in terms of conditions which are not themselves components of development, » 
but which may influence the manner of development. They include geographical size, | 
population size, population density, culture area, climate. It cannot be assumed that 
different types of country (i.e. different with regard to such attributes) will 
normally develop in the same way. We have indicated above that the components of 
development considered in this study are common components - that the values are values. 
for all countries (though changing in importance at different levels) and that the 
structural changes are changes that all countries tend to go through, This position 
needs some qualification as far as the patterns of development are concerned — different 
types of country may have different patterns. | 1. 

Use of the general index - and the methodology of scale transformation associated 
with it -— permits study of a given type of country (large, small, sparsely populated, 
densely populated, etc.) at all levels of development in order to see if there is any 
consistent characteristic in the pattern or profile of indicators distinguishing this 
type from other types of country. The analysis is done by comparing the general index 
scores of countries belonging to a given type with the (transformed) scores of the 
different indicators for the same countries, Such an analysis does in fact reveal 
important differences associated with typological categories. Research is continuing | 
on this subject. 
Fast—growing and slow-growing countries 

Research is also under way on a similar question concerned with the characteristics 
of countries that grow fast and the characteristics of those that grow slowly (growth 
as measured by national income and, in a few cases where data permit, by the general 
index), The question is whether fast-growing countries constitute a certain type and 
have a consistent pavtern of indicators, as distinguished from slow-growing countries - 
or whether a country's typology and its pattern or profile have nothing to do with its 
rate of present or future growth. This is proving to be an elusive problem, however, 
because consistent fast growth of national income is infrequent - countries may grow 
fast fora while but then usually slow down for a periad - and because most of those 
countries that do grow fast consistently over a substantial period of time appear to do 


so for some quite special reason, 
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Chapter II 


INDICATORS OF DEVELOPMENT 


Quantitative cross-national studies of dsvelopment carried out so far have relied 
on a wide variety of indicators. Almost every one of the existing statistics that 
could conceivably be used has been used in one study or another. Collections of 
potentially relevant statistics are to be found in the regular United Nations Statistical | 
and Demographic Yearbooks and the regular statistical publications of ILO, FAO, WHO and 
UNESCO, as well as in several special compilations.= Some of the latter contain not 
only basic indicators but also composite, derived, and synthetic ones. Unfortunately, 
abundance of data is misleading, since what is available is often not relevant, and what 
is relevant is often not available. Moreover, published data have to be carefully ’ 
screened to eliminate incomplete, unrepresentative or manifestly inaccurate returns and } 
to ensure as far as possible that the indicators are constructed the same way and mean 
the same thing for different countries. (These are aspirations that cannot be fully 
realized). | 

As a first step in the quantitative analysis of development in this study, a Data 


: 


Bank was established at the Institute covering a broad range of components of development _ 

and incorporating data that passed certain preliminary screening tests.= 4 
On the social side, the components covered were health, nutrition, education, housing , 

communications; on the economic side, transport and services, agriculture, industry, 

trade, and "general" economic aspects. These are components or categories of development 

which international bodies have been set up to promote. (WHO promotes health, [AO 

agriculture, UNIDO industry, UNESCO education, UNCTAD trade, and so on). Growth or 

advances in these components can be said to reflect important objectives of development 

in most countries around the world and the relevant indicators have thus a normative or 


value basis. 


1/ See, for example: 
B.M. Russet, H.R. Alker, Jr., K.W. Deutsch and H.D. Lasswell World Handbook of 
Political and Social Indicators, New Haven, Yale University Press, 1964. 
‘Arthur S. Banks and Robert B. Textor A Oross-Polity Survey, Cambridge (Mass.), ; 
M.1I.T. Press, 1963. 
Norton Ginsburz. Atlas of Economic Development, Chicago, The University of Chicago 
Press, 1961. 
Compendium of Social Statistics, 1963, United Nations, New York, ae 
and Compendium of Social Statistics, 1967, United Nations, New York, (ST STAT/SER.K3). 
2/ See Compilation of Indicators, UNRISD, Geneva, 1969. Recently 1920 data have been 
included in the Data Bank for the same countries, although the coverage is much 
more limited than in 1960. 
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In addition, a number of structural indicators were included in the Data Bank. 


The line between developmental and structural indicators is admittedly fuzzy, since a 
structural change - @+«8e;s change of rural-urban structure, population structure, labour 
force structure, structure of production - can easily become a value objective. 
Countries can decide to set as deliberate goals of development a greater degree of 
urbanization (or a slow~down of urbanization), lower fertility and lower dependency ratio 
in the population, higher fertility, redistribution of production and of the labour 
force in favour of industry as against agriculture or vice versa. tructural indicators, 
like many social indicators but unlike economic production indicators, generally appear 
in the form of percentages: percentage of the population living in cities of a given 
size, percentage of the labour force in industry or agriculture, percentage of GDP in 
manufacturing , etc. 

The fact that various political, cultural, institutional and psychological indicators 
have not been included in this study calls for explanation— seweral ingenious attempts 


have been made recently to establish quantitative indicators of such things as the degree 


of social tension, ethnic homogeneity, modernization of outlook, achievement motivation, 
politicel stability, administrative efficiency, national unity, etc. Some of these 
indicators represent factors that may have a bearing on socio-economic development as 
determinants but cannot be considered internationally to be parts of it. In others, 
cross-national comparability does not seem ensured. Many of these indicators are based 
on subjective evaluations of countries rather than on objective oriteria,= and for that 
reason have not been considered suitable for this study. The subjective evaluations are _ 
(alnost unavoidably ) made from a single netional perspective and they involve certain 
methodological problems which are difficult to control and which could distort the 


aig A number of social and political indicators, involving in vefying degrees abt 
subjective evaluations of countries by "experts", have been devised and 
ste » for example, by Irma Adelman and Cynthia Taft Morris, in Society. 
pores and Economic Development, A Quantitative Approach, Johns Hopkins Press, 
imore A. Banks and R. Textor, in A Cross Polity Survey, 
opcik.» present indicators such as the degree of competitiveness of political 


parties, the degree of cultural homogeneity, et 
judgements of the authors. v9 c., which are based on the’ 


results of the study, including the ubiquitous problem of the "halo: effect" ./ 
Because it leads to false correlations, this common source of error in subjective ratings 
has to be particulavly avoided in a study bosed largely on correlations. 

In the selection of indicators for this study, advantage was taken of previous 
international enquiries. For the sccial indicators, the recommendations made by two 
United Nations reports in particular were used, namely: 

1. Report on International Definition and Measurement of Standards 

and Levels of Living (E/CN.3/179), 1954.6 

2. International Definition, and Measurement of Levels of Living - 

| An Interim Guide (B/CN.5/353), 1961.5 
A large number of indicators recommended by these reports were included in the Data Bank. 
On the economic side, there were no readily available reports like the above, but the 
discussion of economic development has been oxtensive and detailed. A few quantitative 
studies of economic development using @ number of economic indicators are also 


available. 


ive The halo effect is the’ tendency of judges to rate specific characteristics 
in terms of general impressions and it results in spurious correlations. 
For example, a study of ravings of 1100 sndustrial workers by their supervisors 
revealed high correlations between diverse traits such as versatility, 
accuracy, initiative, safety and personality. The ratings showed a marked 
general factor "apparently corresponding to the forenan's opinion of the man's 
industriousness and productivity". The tendency of each judge to give the 
game man similar ratings on dissimilar characteristics contrasted with the 
fact that two different judges would rote the same individual quite 
differently on the same trait. Thus, judges wno rated workers high 
(or low) on "safety" tended to rate the same workers high (or a on 
initiative", with a rosulting correlation of .543; but the correlation 
reflecting agreement of pairs of judges as to the sane worker on safety was 
only .35. See Lee J. Cronback, Essentials of Psychological Testing , 


New York, Harper and Row, 1960, pp, 503-509 


2/ The Interim Guide, wnich will be frequently cited on the following pages, 
is essentially an up-dated revision, by an inter-agency working party, 
of the original report (B/CN.3/179) 5 of a mecting of experts at the 

United Nations in 1953. 
3/ Perhaps the most monumental of these are the nine such studics made by 
Simon Kuznets, Quantitative Aspects _of Economic Growth, published as 


ee ae ee 


supplements to Economic Development and Cultural Change , during 1954-1968. 


en 
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Tho vresent analysis is confined largely to the ycar 1960, and countrics having 4 
than a million - many of thon small islands, principalitics or 


population of less 
oveluded on grounds that thoy call for special analysis. One hundred 


city-states - are 
and fifteen countries are include. 

Tho screening of data for the Data Bank was carriod out in several ways. 
1) The assistance of the competent international staffs was sought for this purpose 
(the assistance of tho United Nations Population Division for evaluation of demographic 
data, UNESCO for cducation data, ste. and the assistance of the UN Statistical Office 
gistoncy tests of data on related variables were 


for the statistics in general). 2) Con 
carried out. For example, 4 scatter diagram was constructed for expectation of life and 
infant nortality rates and other rolated pairs of variablos, on the assumption that . 
obvious departures from the general pattern of consistency are suspect and require 
special examination. 3) The footnotes and qualifications in the statistical publications 
were carefully examined, and statistics with unrepresentative population coverage, 
incomplete rocording, etc. were excluded. 4) Attempts were made to insure comparability 
by avoiding indicators that appeared to involve different definitions or meanings in 
differcnt countries. The reports of expert bodies were particularly useful for this 
purpose. 7 
As 2 result of these scrutinics, data as gathered for 1960 for 115 countries in 
respect of 73 indicators were incorporated in the Data Bank.* A complete list of the 
sndicators included in the Data Bank is given in Table I. The sompilation .citeh.on >. 
page 22 gives countries for-~whica data vere avedbabhe in-respect ofreach of the indicators. 
The following paragraphs offer brief cunments on the indicators included in 
Table l. 
The Interin Guide recormonds three priority indicators in health: 
i. Expectation of life at birth, "considered theoretically the best 
indicator of health", 
ii. Infant mortality rate, "one of the best measures of environmental 
sanitation closely correlated with the goneral levels of econonic 
and social development", and 
iii.’ The crude death rate, which through dependcnt' on age structure _ 


"reflects" the intensity of mortality in a given country". 


L/ Sa goes Boe ee indicators of ratos of growth and "typological" 
ndicators (sec be N15 oe ss i , 
eas oe alle Also a fow more indicators were originally included 
1b subscquently dropped because of lack of data or for conceptual reasons. 
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All ‘three of these indicators - which obviously overlap - havo been includod in 
the Data Bank. In addition, three others have boen included which have frequently beon 
proposed as indicators of health although questioned by the Irterim Guide: death rate 
due to infectious and parasitic diseases; inhabitants per physician; and inhabitants 
per hospital bed. 

The health and demographic structural indicators include birth rate and gross 
reproduction rate, dependency ratio, child dependency ratio, and average size of private | 
households, all of which overlap to a greater or lesser extent.= The proportional 
mortality rate (the ratio of deaths at ages 50 and over to all deaths), which reflocts 
to a considerable extent age structure and which is recommended in the Interim Guide as 
a "general indicator", has also been included here. The other demographic structural 
indicators are measures of degree of urbanization (4 of population in localities of : 
20,000 and over and 500,000 and over), plus a measure of urban distribution (the ratio | 
of population in localities of 100,000 and over to population in localities of 20,000 
and over). The latter was incorvorated on the theory that, with development, urban 
population becomes more "balanced" in its distribution: (a theory that gots tittle 
support from the bohaviour of this particular indicator). 

Nutrition. The four indicators of nutrition are those recommended by the Interim 
Guide, which, however, notes that nonc of them is very satisfactory: "no satisfactory 
and practicable indicators of actual nutritional status of people have yet been developed, 
although the second and third indicators (concerned with protein and animal protein 
consumption) have a bearing on it". The level of animal protein is "probably a bevter 
indicator than that of total protein in the diet". 

Education. ‘The priority indicators recomended by the Interim Guide for z. 
education are: adult literacy rate; school enrolment ratio, including combined primary 
and secondary enrolment and separate primary and secondary school enrolment ratios; and 
higher education enrolment ratio. To those we have added percentage of the adult 
population who have completed given levels of education and pupil-teacher ratio, both " 
of which can be ‘considered to reflect quality or effectiveness of education (better 
than do school enrolment ratios); also fomale enrolment as a percentage of enrolment in 
primary education, which may be considered to reflect the status of woman in a society 


and acceptance of "modern" attitudes. 


Ty A certain amount of obvious overlap between indicators has been allowed at this 
stage in order to have the possibility of choice from among alternatives at a 
later stage. 
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Housing. In housing, the main problem has been lack of sufficient data to provide 


any practicable indicators. The Interim Guide included as priority indicators percentage 


(permanent dwellings as distinguished from improvised 


of population Living in "dwellings" 
and percentage of occupied dwellings with toilets, as 


end semi-permanent huts and shacks) 
well as percentage of occupied dwellings with piped water and percentage of dwellings 
with three or more persons per room. For 1960 or thereabouts, however, there is only 
onc country in Africa (Morocco) of a million and more population having data on the 
percentage of the total ndpulation living in "dwellings" and only one country in Asia 
(Republic of Korea). Similar difficulties exist with regard to percentage of houses 
with toilot facilities (there are a few developing countries with relevant data on 
their urban populations only or on their total population for another poriod), As the 
best available indicators for 1960, we have used the average number of persons per room 

and percentage of dwellings with piped water, and have added pe ercentage of dwellings 
ith electricity. The mmber of countries with comparable data on these indicators, 
however, is still snall. 

Commmications. Newspaper circulation, number of radios and number of telephones 
per 100€ population were recommended by the Interim Guide (under "basic information", ) 
We havo added television receivers and a combined racio and television index. 

Transportation end Services. In the absence of an »verall or aggregate develop- 
mental measure of transportation in a country, several different indicators of railway 
usage were included in the Data Bank and an indicator of relative number of motor 
venicles. Lack of international data on kilometres of metalled and non-metalled roads 
precluded use of this as an indicator. Strvctural indicators of percentage of 
the labour force in transportation and services have also been included. | 

Agriculture. The only developmental indicator of agriculture found:suitable to 
incorporate in the Data Bank was agricultural production per male agricultural worker 
in 1960 USS. Attempts to derive indicators of agricultural production per hectare and 
of ccnsunption of fertiliscr per hectare and per worker did not prove successful. 
However, it was possible to incorporate, as a structural indicator, adult male labour 
in agbiculture as a percentage of the total male labour. This indicator is restricted 
to malo agricultural workers because of differences betwoan countries in classification 


of farmwives among agricultural workers. 


See ok 
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industry. The per capita consumption of energy, electricity, and steel are 
included as general indicators of the level of industrial technology and its use in a 
country. Percentage of GDP derived from incustry has been included as a structural 
indicator, along with two structural indicators which concern manufacturing only. 

Trades Eight structural indicators as well as two developmental indicators have 
been included under trade. Several other trade indicators, including balance of payments, 
were considered but rejected largely on conceptual grounds. 

General Economic Indicators. The two major indicators here are per capita GNP 
in US$ at the official exchange rate and at the purchase power parity rates of 
conversion (taken from Rosenstein ~ Rodan). Instead of the per capita GNP in 1960 
only, the average for three years, 1959-1961 has been taken in order to avoid temporary 
fluctuations. Investment per economically active person has been included because 
increase of such investment is a frequent economic objective and it is considered to be 
an important factor generating growth. A related structural indicator, savings as 
per cent of national income, has also been included. The remaining structural indicators 
of a general economic type have been proposed by one authority or another for use in 
cross-national or cross-temporal comparisons. Thus the index of "total structural 
differontial in production" has been used extensively by Kuznets in his work on quanti- 
tative szaspects of economic epowthe” Tt reflects "the deviations of sectoral per 
worker product from countrywide per worker product, the former weighted by the shares of 


3 2 
sectors in total labour force". 
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videlyrused™aswan (inverse) indkeator-of-the-real-incone»Level-of the» populatiom It 
isc recommended by the Interim Guide as a general. indicator (not a specific indicator 
of food consumption and nutrition). Tax revenue as 4 proportion of GNP was considered 

put the data were not sufficiently comparable to permit inclusion, owing to the different 


ways in which budgets are laid out in different countries. 


1/ Simon Kuznets, Modern Economic Growth - Rate, Structure and Spread 
New Haven, Yale University Press, 1966 


Ibid, page 416 
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The list of 73 indicators energing from these considerations follows: in: Table: 1l.- 
Tn addition to the above indicators, the Data Bank, for purposes of analytic 
and GDP for various periods between 1950 


studies, contains rates of growth of GNP 
Also, the Data Bank contains data on 


and 1965, plus population growth 1950 - 1965. 
the area of each country, its population in 1960, population density, ratio of 
agricultural area to total area, and climate. It has proved extremely difficult and 
ans not too meaningful to classify countries in terms of ratio of agricultural area 


perh 
and even more difficult to classify them in terms of climate. No simple 


to total area; 
classification of countries in terms of climate in fact exists, for one reason because 


many of the large countries have several weather zones. 
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TABLE 1 
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The 2B Yeasayeaess fc whGad in the Da ee: Bank 


DEVELOPMENT. L 


SOCIAL AND DEMOGRAPHIC 


HBALTH AND DEMOGRAPHIC 


1. INFANT MORTALITY RATE 
2. EXPECTATION OF LIFE AT BIRTH 
3.  OGRUDE DEATH RATE 
4. DAATH RATE DUE TO INFECTIOUS 
AND PARASITIC DISEASES, 
PER 100,000 POPULATION 
5. INHABITANTS PER PHYSICIAN 
(IN 000'S) 
6. INHABITANTS PER HOSPITAL BED 
NUTRITION 
16. CALORIE CONSUMPTION, PER 
CAPITA, PER DAY 
17. PROTEIN CONSUMPTION, PER 
CAPITA, PER DAY 
18. CONSUMPTION OF ANIMAL PROTEIN, 


PER CAPITA, PER DAY 


os 


Ls 


14. 


LA 


19. 


STRUCTURAL 


CRUDE BIRTH RATE | 
GROSS REPRODUCTION RATE ~ | 


DEPENDENCY RiTIO (CHILDREN 


AGED UNDER 15 PLUS PERSONS 
AGED “5 AND OVER AS PER 
CENT OF AGE GROUP 15-64) 
CHILD DEPENDENCY RATIO | 
(CHILDREN AGED UNDER 15 AS 
PER CENT OF ACE GROUP 15-64 ) 
POPULATICN IN LOCALITIES OF 
20,000 AND OVER AS PER CENT 
OF TOTAL POPULATION | 
POPULATION IN LOCALITIES OF 
500,000 AND OVER AS PER 
~CENT OF TOTAL POPULATION 
POPULATION IN-LOCALITI"S OF 
100,000 AND OVER 4S PER 
CENT OF POPULATION IN 
LOC LITILS OF 20,000 AND 
OVER: 
AVERAG: SIZB OF PRIVATE 
HOUSEHOLDS 
PROPORTIONAL. MORDLLITY RATIO 


CONSUMPTION OF CALORIES ea 
DERIVED FROM CEREALS AN 
CTARCHY ROOTS AS PER cE e 
oF TOTAL CALORIE CONSUMP-- fr 

| 


TION 


a 


- DEVELOPMENTAL 


SOCIAL AND DEMOGRAPHIC 


EDUCATION 
200, ‘LITER.TE aS PER CENT OF TOTAL 
POPULATION (40 GROUP 15 
AND OVER) 
21. COMBINED PRIMARY .ND SECONDARY 
ENROLMENT aS’ PER CENT OF 
AGE GROUPE 5-19 
22, PRIMARY ENROLMENT AS PER CENT 
OF AGE GROUP 5-14 
23, SECONDARY ENROLMENT AS PER 
CENT OF AGE GROUP 15-19 
2A, VOCATIONAL ENROLMENT 4S PER 
CENT OF AGH GROUP 15-19 
25, HIGHER SDUCATION ENROLMENT PER 
1,000 AGED 20-29 
PER CENT OF AGE GROUP 15 AND 
hig OVER WITH AT LEAST ONE YEAR OF 3- 
26. I) PRIMARY SCHOOL EDUCATION 
atc II) SECONDARY SCHOOL EDUCATION 
26. IiI) HIGHER EDUCATION 
HOUSING 
31. AVERAGE NUMBEL OF PERSONS PER ROOM 
32.  DYELLINGS WITH PIFED WATER AS PER 
CENT OF ALL DWELLINGS 
33. DWELLINGS WITH ELECURICITY AS PE 
CENT OF ALL DWELLINGS 
COMMUNICATIONS 
34. NEWSP.PER ('DAILY GENERAL INTEREST! ) 
CIRCULATION PER 1,000 POPULATION 
ve eo 100,000 POPULATION 
ee : CEIVERS PER 1,000 POPULATION 


23. 


30. 


TELEVISION RECEIVERS PER 1,000 POPULATION 


<tr TRUCTURAL 


FEMiLE, AS PER CENT 
OF TOTAL, PRIMARY 
EVROLMENT | 
PUPIL/TEACHER RATIO 
IN PRIMARY EDUCATION 


Bn4 as 


DEVELOPMENTAL STRUCTURAL 


SOCIAL AND DEMOCRAPETC 


COMMUNICATIONS (CONTINUED) | 


38. RADIO AND TELEVISION RECEIVERS — 
PER 1,000 POPULATION 


RCONOMI C 


TRANSPORT AND SERVICES 
39. RAILWAY NET-TON KILOMETERS PER CENT OF ECONOMICALLY 
PER CAPITA ACTIVE POPULATION IN: 
40. RAILWAY NET-TON KILOMETERS 44, I) ELECTRICITY, GAS, WATER 
7 PER SQ. KM. (SIZE OF SANITARY SERVICES, 
COUNTRY) (IN 00'S) TRANSPORT, STORAGE AND 
41. PASSENGER RAILWAY KILOMETERS COMMUNI CATIONS 
PER CAPITA (ISIC DIVISIONS 5,7) 
42. PASSENGER RAILWAY KILOMETERS 45. II) ELECTRICITY, GaS, WATER 
PER SQ. KM. AND SANITARY SERVICES 
(SIZE OF COUNTRY) (IN 00'S) (ISIC DIVISION 5) 
43. MOTOR VEHICLES PER 1,000 46. III) TRANSPORT, STORAGE AND 
POPULATION COMMUNICATIONS (ISIC 
, FEV ESLON 7) 
AGRICULTURE : 
3 9 ° 
47. AGRICULTURAL PRODUCTION 48, ADULT MALE LABOUR IN 
PER MALE AGRICULTURAL AGRICULTURE AS PER CENT 
WORKER (ISIC DIVISION 0), OF TOTAL MALE LABOUR 
IN 1960 U.S. DOLLARS (ISIC DIVISION 0) 
INDUSTRY 
49, ELECTRICITY CONSUMPTION 52. GDP DERIVED FROM INDUSTRY 
KWH. PBR CAPITA (MANUFACTURING AND MINING, 
50. STEEL CONSUMPTION, KG. PER mo ISIC DIVISIONS 1-3) AS 
Garo TA PER CENT OF TOTAL GDP 
51. ENERGY CONSUMPTION, KG. OF 53. PER CENT ECONOMICALLY ACTIVE 
COAL EQUIVALENT PER CAPITA POPULATION IN MANUFACTURING 


(ISEC DIVISIONS 2-3) 

54. GDP DERIVED FROM MANUFACTURING 
(ISIC DIVISIONS 2-3) AS PER 
CENT OF TOTAL GDP 
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DEVELOPMENTAL STRUCTURAL | 
ee <i i= — af 
| ECONOMIC ! 

TRADE 
EXPORTS, IN 1960 U.S. DOLLARS, 57. CONCENTRATION OF EXPORTS 
PER CAPITA (EXPORTS OF LARGEST 
FOREIGN TRADE (SUM OF IMPORTS SINGLE ITEM, IN TERMS 
AND EXPORTS) PER CAPITA, IN OF SINGLE DIGIT SITC 
1960 U.S. DOLLARS CODE, AS PER CENT OF 


TOTAL EXPORTS) 
58. *EXPORT CONCENTRATION INDEX 
59. EXPORTS OF MANUFACTURES 
(SITC CODES 5 TO 8) AS 


PER CENT OF TOTAL EXPORTS | | 


60. EXPORTS AS PER CENT OF GNP 
61. IMPORTS AS PER CENT OF GNP 
62. FOREIGN TRADE (SUM OF 
. IMPORTS AND EXPORTS) AS 
PER CENT OF GNP 
63. TERMS OF TRADE, AVERAGE 


| GENERAL 


OE EE 
. 
. 


1950-60 
64. TERMS OF TRADE, AVERAGE 
1955-60 
GLP PER CAPITA (195¢/61), 68. SA ARIED AND WAGE EARNERS AS 
IN 1960 U.S. DOLLARS — PER CENT OF TOTAL 
OFFICIAL EXCHANGE RATE ECONOMICALLY ACTIVE 
GNP PER CAPITA (1959/61, _ POPULATION 
IN 1960 U.S. DOLLARS - 69. SAVINGS AS PER CENT OF 
PARITY RATE NATIONAL INCOME 


7O. **TOTAL STRUCTURAL 
DIFFERENTIAL IN 
PRODUCTION 


ona one IS DETERMINED BY ASSUMING AN EQUAL DISTRIBUTION IN THE 
cae ee (RAW MATERIALS, MANUFACTURING PRODUCTS AND 'OTHERS' - 
THRE? Tryms es AND 43; 5-8; 3 AND 9 RESPECTIVELY) AND THEN COMPUTING 
eis HE SUM OF SQUARES OF DIFFERENCES BETWEEN THE ACTUAL 
mewe as) THE VALUE GIVEN BY EQUAL DISTRIBUTION IN BACH SECTOR. 


ToS ; 
as: THE SUM OF THE VALUES - IRRESPECTIVE OF SIGN - OF 
Bn aia | BETWEEN THE }'ERCENTAGE DISTRIBUTION OF GNP IN 
Ms ann AGRICULTURE, INDUSTRY AND 'OTHERS' - ISIC DIVISIONS 
in 4-7 RESPECTIVELY) AND TI PERCENTAGE DISTRIBUTION OF 
4 BCONOMICALLY ACTIVE POPULATION IN THE SAME SECTOR 
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ECONOML C 
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| 

GENERAL (CONTINUED) 

| , 

ag INVESTMENT PER ECONOMICALLY 71. GOVERNMENT CONSUMPTION 

| ACTIVE PERSON, ANNUAL EXPENDITURE AS PER CENT 
AVERAGE 1950-60, IN 1960 OF GNP 

! U.S. DOLLARS (IN 00'S) 72. PRIVATE CONSUMPTION 

| EXPENDITURE AS PER CENT 
OF GNP 


73. EXPENDITURE ON FOOD AS PER 
: CENT OF TOTAL PRIVATE 
CONSUMPTION EXPENDITURE 
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Chapter ITi 


THE INITIAL INTERCORRELATIONS OF THE INDICATORS 


Table 2 gives the correlation matrix for the 73 variables in 115 countries. 
Table 3 gives the average correlation of each variable with all other variables; also 
the average number of observations (countries involved) in the correlations of each 
variable. Some indicators are negatively correlated with most others and signs have 
been omitted in computation of the average correlations. Thus, the average corre- 
lation of indicator 1, infant mortality, is .60 and the average number of observations - 
the average of the number of countries having data on both infant mortality rate and 
each of the other 72 indicators - is 40 (out of a theoretical possibility of 115). 

In the case of some of these 72 other indicators, there are less than 20 countries 
with data on both infant mortality and the indicators in question. In other cases, 
there are more than 55 countries having data on the two indicators being correlated. 

The correlation matrix in Table 2 is based on relatively crude data, which lack 
the adjustments and controls that are subsequently introduced in this study. A 
certain number of indicators tend to duplicate each other. Some of the individual 
- correlations are obviously based upon too small a number of observations to be 
meaningful; or they may be limited to observations on developed countries. Never- 
theless, certain general remarks can be made at this point on the basis of Tables 2 
and 3: c 

1. There are many correlations that are quite high. In fact, it can be seen 
from Table 3 that there are only 9 indicators out of the 73 which have an average 
correlation of less than .35. 20 have an average correlation of .60 or above. In 
view of the imperfections of the data and of the indicators, this degree of 
correlation may seem surprising. One relevant fact may be the very wide range of 
variation of many indicators. Infant mortality rate ranges from 16 to cous newspaper 
circulation per 1000 population from .20 to 514, telephones per 100,000 from 28 to 
41,146, agricultural production per male agricultural worker from $146 to $3948, energy 
consumption from 4 to 8000 kg. of coal equivalent per capita, etc. With countries 
distributed along such wide ranges, individual scores could have considerable 


V/ 


variation due to (random) error without affecting very much the over-all correlations. 


1/ It is also possible that some of the indicators are more consistent in their 
behaviour than -icht be expected because they are better indicators than assumed. 
Primary and secondary school enrolment ratio, for example, is commonly criticised 
because it does not reflect quality of education. It is quite possible, however, 
that by and large, countries with higher enrolments also have better equipment, 
better quality teachers, fewer drop-outs, etc., so that the enrolments ratio may 
in fact reflect quality indirectly as well as quantity directly. This is a 
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The generally high level of correlation between these numerous variables, the 


26 
en masse, illustrates the observation made in Chapter I 


Pack that they tend to change 
that it is difficult on the basis of cross-national data to draw conclusions about 


relations of dependency or causation between developmental variables. For example, 
there are nearly 50 indicators that have a correlation of .70 or more with agricultural 
production per male agricultural worker. The variation of this indicator is ‘over- 
explained" by known correlations, to say nothing of countless unknown correlations. 
Thus the fact that countries high in primary and secondary school enrolment tend to be 
consistently high in agricultural productivity, with a correlation of .85, or the fact 
that each increase in educational level in the cross-national data will be found to 
have an increase of agricultural productivity associated with it, does not necessarily 
prove a dynamic impact of education on agricultural productivity in the amount indicated 
by the level of the correlation. Numerous other factors will show a similar relation- 
ship to agricultural productivity, and from cross-national data we can only say that 
school enrolment and agricultural productivity are parts of a complex of factors that 
tena to change together; we cannot say how much each contributes to the other. 

3. In general, technically superior indicators appear to have higher correlations 
than inferior ones. The level of correlation may thus reflect to a considerable degree 


the quality and the nature of the indicators involved as well as the role of the com- 


ponents they represent. Low correlation between two indicators of development may reflect 
not lack of relationship between the components but inadequacy of the indicators. 

There is a corresponding implication that if indicators are improved the correlations 

Will be higher + \Jathematical transformaiions will increase correlations, as demon- 
strated in subsequent parts of this report.) For the moment, attention can be called 

to examples like that of health where the expectation of life at birth and the infant 
mortality rate, considered to be technically the better indicators of health, have the 
highest average level of intercorrelation, while the other health indicators, judged to 


be inferior indicators, have substantially lower average correlations. 


1/ Some improvements may, however, reduce correlations. Thus, since developing countries 
have relatively many more children in their populations than developed countries, 
ee caters with per capita figures to ‘adult equivalent’ figures will 
indicetore. co enti the correlations of such indicators with other developmental 
ing, have re gag stated, if two countries, one developed and the other develop- 
ie ne ines ee equivalent nutritional status in terms of the meeting of nutritional 

qusrements of different age groups, the use of a crude per capita calorie consumption 
or protein consumption indicator will lower the score of the developing country (with 
more children) compared to the developed country and thus cause the nutritional 
indicator to have a greater correlation with other aspects of development. 
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4. Correlations between economic indicators and social indicators are often as high 


as, or higher than, correlations between indicators within the social sector or within 
the economic sector as a whole or even between indicators of the same components 
(indicators that overlap by definition are excluded from this statement). Life 
expectation, for example, has a higher correlation with literacy, housing conditions 
and structure of economic production than with the relative number of doctors and 
hospital beds. Selected statistics to demonstrate this and other cross-sectoral 
correlations are given in Table 4. 

5. The dozen or so indicators having the highest correlations on the average with 
the mass of all other indicators are not concentrated in any particular field but are 
distributed among all major social sectors in the study, with one or two from each 
sector (health, nutrition, education, housing and communications), and also among most 
‘economic sectors. Indicators referring to agriculture actually have the highest 
average correlations with the generality of indicators - that is, the best single 
indicator to represent the generality of all the development indicators used in the 
study would be either agricultural productivity (value of production per adult mate 
worker) or the percentage of the adult male labour force in agriculture. These have 
higher average correlations with other development indicators than does the per capita 
national income, although the difference is not great (the differences in average 
correlation among all the high correlate indicators are small - see below). Various 
trade indicators have lower correlations with other indicators of development than 
might be expected (the favourableness or unfavourableness of the terms of trade has 
practically no correlation at all). Transport would prohably be better correlated with 
other sectors if there existed a single synthetic indicatcr to cover the different and 


alternative forms of modern transport. 


. 4 
6. It is evident from the two preceding paragraphs that social and economic aspects 


in the objective process of development are very closely interrelated, however much 

they may be separated in policy, administration:or academic discipline. The available 
data do not lerid sunport to the view that there is a general economic factor of 
development and a separate general social factor. It is true that the correlations 

of some of the social indicators with other social indicators are higher than their 
correlations with economic indicators, and certain agricultural and industrial indicators 
are highly correiatca with each other (the correlation between agricultural production 


per male agricultural worker and steel consumption per capita is 94). But such 


clusterings are still not much more pronounced than certain socio-economic clusterings. 
They are not found in the case of other so 
eut and sonsistent division between the economic and 


cial or economic indicators, and the general 


correlation picture shows no clear- 
the social aspects. Much depends, in Lact, on the parcicular udicators involved. . 

in the final group of 18 high correlate indicators chosen for this study by 
processes deseribed in the next chapter, the average correlation of the social develop- 
ment indicators with each other is .77, of economic development indicators with each 4 
other also .77, and of social with economic .76. (See Table 9). 

Te The correlation matrix is based on data for all countries. There are, 
however, definite differences yetween the developed and developing countries in patverns 
of correlation, although these aifferences depend to some extent on how developed and 
developing countries are defined 2! With any definition, it is evident that particular 


indicators may have quite different correlational significance in the developed and the 
developing countries. Such factors as calorie consumption, literacy and primary educa- 
tion are important in developing countries but lose discriminatory significance in , 
developed countries where famine is not common, literacy is practically universal, and 
all children usually go to primary school. Other indicators that have lesser signifi- 
cence as development correlates at the higher levels include: level of urbanization; 
newspaper circulation; electricity consumption per capita; and percentage of the economi- 
cally active population in electricity, gas, weter, sanitary services, transport, storage 
and communications. | 

There are, in addition, indicators that are more highly correlated with the 


lous) 5 4 pe 7,4 M4 : . © ° 
generality of development indicators in developed than in developing countries. 


L/ - $500 Per capita income is used as a criterion, then inter-sectoral correlations 
plese - peeee in poe low-income countries; more indicators have higher general 
pice Re correlation; and social levels are more intimately connected with 
eee a cut-off is made at a lower point, however, these differences 

a reduced and it becomes evident that the highest degree of inter-sectoral 


Cc =a * ; 7 7 A * 5 - + “| i i 
Orr e La reey is to be found mostly in the middle-level countries rather than in 
countries of least income or most income. 


- at - 
These include persons per room; quality of diet as measured by per cent of calories 
from sources other than cereals or starchy roots; and motor vehicles per thousand 
population. Finally, there is a third set of indicators which distinguish sharply 
between developed and developing countries as groups but do not distinguish well 
between countries within either the developed or developing group. Birth rate, child 
dependency ratio, average size of household and related demographic indicators tend 
to fall into this category - in scatter diagrams relating these variables to other 
indicators, two separate clusters or bunchings representing developed and developing 


countries are immediately visible. (See chart 19). 
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259 SECTORAL CORRELATIONS | 


1. Correlation of expectation of life at birth with: 


jnhavitants per hospital tel 
inhabitants per physician 

ate as per cent of total population 
group 15 and over) 


2S 


S 


ale labour 1” agriculture 
1 male labour 


as per cent 


oF co seamed active population in 
icity, gas, water, sanitary services, 
irene storage Bnd communications 

(ISIC divisions 5, 7) 


GDP derived from manufacturing as per oont of 
total GDP (ISIC division 2-3) 


TY 


2. Correlation of agricultural production per male 


agricultural workey in 1960 U.S. dollars with: 


infant mortality rate 


average size of private households 


combined primary and secondary enrolment as 
per cent of age group 5-19 


vocational enrolment as per cent of age group 15-19 


er (‘daily general inte srest!) circulation per 
Y ponies, 


S, in 1960 U.S. dollars, per capita 


) 


nergy consumption, kg. of coal equivalent per Cone 


ao 


ay 


Savings 


On 


per cent of national income: 


trade, average 1950-60 


Correlation of steel consumption, ke. 


terns 
3, per capita, with: 


average size of private households 


1 


‘ 
. t 
ion of animal protein, per capita, per day’ 


er cent of total population (age group 


newspD Or 'q 5 at a oe ee ° . 
iewspaper ( daily feneral interest’) circulation per 


1,000 population 
GDF ) derive qd om fat ‘ . ‘ 
a. from industry (manufacturing and mining, 
nD Ph aa a sions nxt 3) 


per cent cf stotel GDP 


as 
investment per economically 


1950-1960, 


electricity sonsumy 


eee active person, annual 
average in 1960 U.S. dollars 
tion, kwh. per capita 
energy consumption, ‘kg. of toal equivaYent per capita 


passenger rad lway kilometres per capita 
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Chapter IV 
THE SELECTION OF KEY vaRtaBLes!/ 


The Data Bank described in Chapter I” contains a large umber of indicators, ~ 
some partial duplicates of each other, some more significant than others. In order 
to avoid duplication and eliminate the more peripheral indicators, it was decided to 
select a core of indicators that, given available data, would best distinguish more 
developed from less developed countries. As noted in Chapter I, we have gone on the 
assumption that in socio-economic development different elements will of necessity 
tend to be correlated. This does not imply that the different elements ae redundant 
(or that one element correlates with another because it is the simple and direct 
cause or consequence of the other). It would be imprudent to conclude that steel 
consumption and circulation of newspapers are duplicate measures of the same thing 
because they are highly correlated. The assumption of high correlation among the 
factors of development could, of course, be denied by the empirical data but, in fact, 
the data demonstrate and confirm it. 

The selection from the 73 indicators was carried out in two stages. At the 
first stage, a set of 42 indicators, called the "reservoir", was chosen. At the 
second, more intensive stage, a highly intercorrelated Naore" of indicators was 
selected from the reservoir - initially 24 but eventually reduced to 18. This 
approach allowed a reasoned—procedure at successive steps and the use of judgement 
on certain issues where the application of purely mechanical statistical procedures 
would not make sense. It also allowed a certain flexibility. For example, some 
overlapping or partial duplication was deliberate in the initial list of 73 indicators, 
to permit experimentation with more indicators than would be necessary at a Later 
stage of the analysis. By this means the more significant indicators could be 
chosen from among alternatives in a given sector, and the duplication could be 


eventually eliminated. 


1/ What is presenved here is a description of the procedure adopted finally for 
this analysis; it must be recorded that the actual research procedure went 
through several stages, experimental testings and approximation exercises before . 
4+ was finalized and adopted. There have also been a few slight changes in the 
original list of sndicators, additions of information, and re-runs with 
correctivuc, ~-o that the figures here presented are not always exactly the same 
as those in Research Notes l and 2. 


~ BA me 


This method was considered preferable to other possible procedures, such 
as "factor analysis" or "principle component analysis", which mechanically process 
the original data without further selection or intervention. Use of such methods 
can lead to results too dependent upon the necessarily imperfect set of original 


indicators.* The original set might be strongly biased by the accidents of data 


availability (e.g., numerous overl 
, of course, be carried out but this would involve quite 


apping indicators in one or two fields). A 


selection process might 
arbitrary choice or necessitate a procedure eventually similar to the one followed 


here. | . 
In the selection for the reservoir, a few indicators with low average inter-cor- 


relation were simply-dropped out. So also were indicators covering a very few 
countries or having correlations that were not statistically significant given the 


number of observations. Coverage of sectors or components was considered as well as 


coverage of countries in making selections. In many cases the process of selection 
was a matter of choosing, on the basis of average correlations (and their significance) 
from among duplicating or alternative measures of the same components. Attention was 


also paid to the matter of balance between social and economic indicators and between 


the structural and the development indicators. . A few comments on indicators excluded 
from the reservoir will illustrate the application of the criteria. 

The exclusion of the terms of trade - on the basis of lack of aoneetat ton with 
the mass of development indicators - may occasion some nares! The terms of 
trade are not really significant in a cross-national study dealing with a single 
point of time. ‘heir exclusion here does not necessarily mean that in individual 
countries the terms of trade are not an important factor in time perspective affecting 
changes in the national.income. | 

Several other trade indicators were dropped because of low correlations, or 
insufficient number of observations to make the correlations statistically 
significant. So also various indicators concerned with distribution of urban 


opulation il-t : aR ee : 
P ation, pupil-teacher ratio, railway transport, savings as per cent of national 


1/ 

ae for not using factor analysis. The first reason — the 

EE rare far alt. c n a factor. analysis that data be available for all 

o- eaedagan ountries involved in the analysis - has been mentioned above. 
6 ime, the procedure we have used has certain similarities to factor 


analysis - the average in 
vtercorrelations of indicators, for example e 
eguivalent to "factor loadings," : sag 


2/ 
But see the study of A.I, Macbean, Export Instability and Economic Development, 


George Allen and Unwin, London 1966, 
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income (although investment per economically actlve person was retained), and 
government: consumption expenditure as per cent of GNP. In the case of three 
educational indicators: percentage of the population with at least one year of 
primary education, or secondary cducation, or higher education - indicators which 
in theory might be considered superior to school enrolment indicators - lack of 
data was the major reason for exclusion. 

As noted above, in the case of a number of overlapping, duplicating or 
complementary indicators, selection among them was generally made on the basis of 
level of average correlation. Thus, birth rate was chosen over gross reproduction 
rate as an indicator of fertility, and average size of private households over 
dependency ratios as an indicator of demographic structure, on the basis of somewhat 
higher correlations. 

The per capita income was qualified for inclusion in the reservoir on most 
counts but was nevertheless cxcluded because it is an aggregative index par_excellence, 
having a different character from the other indicators and by its nature embracing 2 
maumber of the other indicators, directly or indirectly. However, the per capita 
income figures prominently in the subsequent analysis. 

Table 5 presents the Reservoir as finally chosen. It contains 42 indicators out 
of the original set of 73. Of the Jj2 imieauors, <9 are developmental and 15 
structural. 24 are social and 18 are economic. 

The high correlate core of devclopment indicators 

The next stage of the analysis was the selection of the high correlate core of 
development indicators. The first step ws to refine the i: dicators where possible. 
In particular, indicators of a "per capita" type were adjusted to take account of the 
age structure of the population in the different countrics. (Estimates of age 
structure were sometimes necessary). Thus in the case of per capita calorie consumption, 
$+ was assumed that children beiow 15 would nced approximately one-half the calories 
of adults, while old people, 65 end more, would need roughly two-thirds. Birth rate 
was adjusted to the population 15-64. It was assumed that children would not need 
telephones or motor rshicles for themselves, and only half as much dwelling space 
as adults; that old peopie would need twice as many hospital beds as others in 
the population; etc. These rough adjustments reduced the correlations somewhat but 
had no serious effect on the final selection of indicators, except for the 


elimination of per capita calorie consumption. Per capita animal protein intake, 


<a 


which is considered a technically superior indicator, remained on the list. 


however ; 
in the case of the indicators finally selected 


(The adjustments are shown in Table 10, 
for the core).. 
For the ine 
those used for the reservoir were laid down. 
ge correlation coefficient that was significant at the 1 per cent level, 


lusion of an. indicator in the core more stringent criteria than 
As most of the indicators already 


had an avera 
the requirement was laid down that the indicator must have an average correlation 


coefficient, with the other 41 indicators, at least 50 per cent higher than that 
‘needed for it to be statistically significant at the 1 percent level; that is, the 
ratio between the average correlation and the level that would be significant. had to 


be 1.5 or more. This tended to eliminate indicators with fairly good correlations 


but with comparatively poor coverage of countries. 
Secondly, the indicator had to have a correlation coefficient of 0.60 or more 


mac 
individually with at least 21(half) of the indicators in the reservoir. (In all 
cases, the average correlation with the totality of indicators in the reservoir was 
0.60 or more). | 

Thirdly, the indicator could not have a correlation coefficient greater than 


0.90 with any other indicator in the reservoir which could be considered to overlap 
with it by definition. | 

Finally, the co-variation of the indicator with other indicators had to be 
sufficiently strong at the different levels of development to permit a best-fitting 
curve %o be reasonably drawn in scatier-diagrams. (The criterion of a minimum 
correlation for developed and developing countries scparately was tried but had to be 
given up because results depended too much on the definition used of developed and 
developing countries). | 

et, of the 42 indicators in thc reservoir qualified under the first criterion. 
Under the second criterion two of these indicators, namely motor vehicles per 1000 
population and per capita calorie consumption got excluded. When the third criterion 
was applied, three more were Climinated, infant mortality rate, literacy and average 


size of private | As bet bs hat . : ' 
private household. As between expectation of life and infant mortality, 


BP hese critert 
Seta oven more stringent than first intended after 

eis 7) Ra original core of 24 variables (reported in Research 
a «eet some of those variables did not meet the practical 
requirements of analytic work, particularly in connexion with setting up the 
baer sPaneence system ~ generally because there were too few observations _ 
eS ee with other variables were too weak in a major bloc :of 


_ 


——~ > 


_ ae Bi es : 
which correlated 0.93, the ftir was sHésen because it had a higher average 
* correlation and. a higher correlation-significance ratio (1.76) than that of infant 
"mortality (1.69). As between, the. percentage. OL § literates and the combined primary 
and secondary enrolment, which correlated 0.94, the latter had a higher average 


correlation-significance ratio (2.04) than the former (1.61). Between birthrate and 


average size of private households, which correlated 0.94 the correlation significance 


ratio was the same (1.67). Birthrate was preferable because of its greater simplicity 


and less ambiguity of meaning but it too had to be eliminated by the fourth criterion 


_ (average size of household would also have becn eliminated by the fourth criterion). 


The resulting core consists of 18 variables, nine social and nine economic; 
’ 


4 
13 are developmental and five structural. In Table 5 the core variables ee | 
underlined. and the correlation matrix of the core variables (adjusted daiaF is 
presented in Table 6, The average correlation of cach variable with the other 

core variables, given in Table 7, phows that these correlations are quite high, 

fourteen of the eighteon being 0.75 or more. When the date for the 16 core variables 
are - mathematically transformed to take account of different patterns of distribution 

or change of the variables in relation to each other - the mothod of transformation 

is: described in detail in Chapter VI - then the intercorrelations are substantially 
increased» as indicated in Table 8. This correlation matrix for adjusicd and 
transformed data shows that cach of the core variables has an average corrclation with 
the 17 other variables of at least 0,80, ranging up to'0.90. Table 9 (adjusted 


data) separately groups social development indicators, economic development indicators | 
| 


‘and structural indicators, and shows that, in general, the averages of the internal | 


correlations and of the cross-correlations are remarkably similar. 


It is perhaps necessary to emphasize again the limitations of cven the selected 


core indicators. Flaws of one kind or another can be noted in nearly every one of 
_them, and some indicators that had to be rejected, usually because of lack of data, 


‘may well be better indicators than those included. 


a 


Life expectation, while the best of the health indicators, is nonetheless 


~. complicated ("confounded" ) ‘variable which, being based on deaths, does not necessarily . 


meee well the health or morbidity of those alive. Per cent of population in Llocali- 


“tics of 20, O00 or, over is plagued by definitional problems (some countries include 


agricultural ~i7 Lunding areas », others omit obviously urban surrounding or 


i Sach arcas in their definitions of localities 26,000 or over in population). 


1/ See page 55, 


ea | 
Consumption of animal protein. per capita, like ‘all. of the food indicators, is’ based 
not on observed and measured consumpticn, but on estimates derived from figures on 
agricultural production, exports and impcrts, presumed losses and wastage etc. 

Combined primary and: secondary schools enrolment does not necessarily reflect 


attendance(or quality)of education. Vocational enrolment has serious definitional 
problems (should corespondence courses be’ counted; or part-time training, or in- 
service training?). Average number of persons per room is a particularly defective 
Pitcator for cross=national comparisons, given the differences. in climate and in 
living habits from region to region, and it would be well replaced by some ‘other 
indicator such as percentage of houses with electricity, percentage of houses 

with water, proportion of the population living in permanent dwellings: or without 
shelter, etc. - if sufficient data existed for these other indicators. Newspaper 
circulation does not reflect the size or contents of the newspapers or what they 

are read for (information, comics, racing results, etc.). Radio receivers per 1,000 


population are measured by licences or by estimates of sets in use based on figures 


from production and sales, import-and export, with assumed rate of discard. These 


different methods of computation do not necessarily yield comparable results, particus 
darly if the recent sudden increase of cheap transistor sets is not covered by the 
licensing method (licences not being required) but is covered by the method of 
production and sales ostimates. Furthermore, the inherent importance of radios may 
be questioned. Agricultural production per-male agricultural worker’ in U.S. dollars 
1s subject to all the difficulties of measuring (or estimating) such production, 
particularly in developing countries, as well as the difficulties of conversion to 
dollar values for international comparison. Energy consumption in terms of kilograms 
of coal cquivalent per capita is an internationally computed agegeregative or 
synthetic indicator which rests on relatively arbitrary but consequential decisions 
as to method of ageregation (should electricity be converted to coal in terms of the 
amount of coal required to generate a given amount of electricity, or in terms of 
the amount.of coal and the amount of electricity required to generate the. same amount 
of heat?). And go with other indicators. 

The remarkable thing is that. with all these deficiencies, the core indicators 
highly intercorrelated. There is no apparent reason why the known 
deficicncies should themselves be a cause of the high corrélationg,. In fact, there 


meee roason to believe that +1 pice Oe : 
lieve that with bettcr indicators, the correlations would be still 
higher. 
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While the selected set of core indicators is by no means the ideal set, it is 
the best that could be chosen.out of the existing data for the type of cross-country 
analysis attempted here. With improved deta the core indica‘ors might be different 
from what they are here. But we do not believe that improved data would greatly 


change the methodology or upset the main conclusions to be drawn from the analysis 
presented in the next chapter. 
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able 5: LIST OF INDICATORS 


(core indicators have been underlined) 


DEVELOPMENTAL 


een 
Health and Demographic 


z 


Infant mortality rate 


fxpectation of lite atin 


Death rate due to infectious 
and parasitic diseases, per 
100,000 population 


Inhabitants per physician 


Inhabitants ospital bed 


pat 


Calorie consumption, per capita, 
per day 


Protein consumption, per capita, 
per day 


Consumption of animal protein, 
ner 


Capi lta, per day 


Comm 


arte 


of total 
group 15 and 


Beg a per cent 


ee 


group 5-19 
Vocational enrolment as 
of age group 5-19 


higher education enrolment 
7 i) oO ] j 
1 ,Q00 aged 20-29 


per cent 


per 


AVeragze number of er room 


a one Dok Bee . 
Ywellings with 


pPliped water as 
per + : 7 
per cent of all dwellings 
oA 1 if ‘ 
Dwellings with electricity ¢ per 
Cent of 9171! dwel i 
os CAcAa uh. WLW & J LNgs 
Sapion 
Zfeneral interest! 
O00 population 


Telephones 


per 100,000 popi 


Radio receivers rep 1.000 


selepho 


tration 


Population in localities of 


population 


RESERVOIR 


STRUCTURAL 


Crude birth rate 


20,000 and over as per cent 
re Mii Hales rf a population 


Average size of private house- 
holds 


Proporzional mortality ratio 


Consumption of caleries derived 
from cereals and starchy roots 
as per cent of total calorie 
consumption 


Female, as per cent of total, 
primary enrolment 


oy ihe 


DEVELOPMENTAL 


STRUCTURAL 


reenter eee tempus caution anntnananenaei ceasing as eaneonanase 


Transport and Services 


Railway net-ton kilometres, per 
Capita 


Passenger railway kilometres, per 
capita 


Motor vehicles per 1,000 population 


Agriculture 


~ 
- 


industry 


Hlectricity consumption, kwh. per 
Capita 


steel consumption, kg. per capita 


nergy consumption, kg. of coal 
equivalent per Capita 


Trade 
Foreign trade (sum of imports and 
Meos GOLA 
General 


Investment per economically active 
person, annual average 1950-1960 
in 1960 Us do GOllLare 


Per cent of economically active 
population in electricity, gas, 
water, Sanitary services, 


transport, storage and 
communications (ISIC division 


Adult male labour in agriculture 


Ti 
as per cent of total male labour 


DPSl Cadi va sien 


GDP derived from manufacturi 
ser cent. of. total Gpe 
division 2—3 


Concentration of exports (exports 
of largest single item, in terms 
of single digit SITC code, as 
per cent of total exports) 


Exports of manufactures (SITC codes 
5 to 8) as per cent, of total 
exports 


Salaried and wage earners as per 


pent Ot Ga vad economically 


active population 


Total structural differential in, 
production 


Private consumption expenditure as 
per cent of GNP 


Expenditure in food as per cent of 
total private consumption 


expenditure 


Table 6: CORRELATION MATRIX OF TH CORE INDICATCRS, ADJUSTED DATA,1960* 


Indicators 1 2 3 4 5 6 7 
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INDICATORS IDENTIFICATION; 


Expectation of life at birth 
% Population in localities of 20,000 and over 


Combined primary and secondary enrolment 
Vocational enrolment ratio 

Average number of persons per room 
Newspaper circulation per 1000 population 
Telephones per 100,000 population 

Radio receivers per 1,000 population 


OMIKAUNEWNE 


Negative algns omitted In correlations of Indicators 6 and 12. 


The ceuntries vary from coefficlent to coefficient. 


Consumption of animal protein, per capita, per day 


8 


9 


10 sa! te ba ava L5 16 a EY 18 


077h 

e871 » 2875 

0744 0698 .598 

657 .945 810 .703 
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% E.A.P, in electricity, gas, water, etc. 
Agricultural production per male agricultural worker 
% Adult male labour in agriculture 

Electricity consumption, Kwh. per capita 

Steel consumption, Kg, per capita 

Energy consumption, Kg of coal equiv. per capita 

% GDP derived from manufacturing 

Foreign trade per capita, in 1960 U.S. dollars 

% Salaried and wage earners to total E.A.P,. 
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Table 


_ AVERAGE CORRELATION OF BACH CORE INDICHTOR 
WITH ALL OYHUR Vu INDICATONS 
ADJUSTED DATA, 1960. 


Indicator | Average Correlation 


Expectation of life at birth 


_% Population in localities of 20,000 and over 


Consumption of animal protein, per capita, per day 


‘Combined primary and secondary enrolment 


Vocational enrolment ratio 

Average number of persons per room 

Newspaper circulation per 1000 population 
Telephones per 100,000 population 

Radio receivers per 1000 population 

% BAP. in electricity, gas, water, etc, 
Agricultural production per male agricultural worker 
% Adult male labouF in agriculture 

Electricity consumption, Kwh. per capita 

Steel consumption, Kg, per capita 

Energy consumption, Kg. of coal equiv. per capita 
% GDP derived from manufacturing 

Foreign trade per capita, in 11960 US dollars 

% Salected and-wage earmers to total Bl.P. 
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INDICATMS IDENTIFICATION: 
l Expectation of life at birth 1C @ E.A.P. in electricity, gas, water, etc. 
2 % Population in localities of 20,CCC and over 11 Agricultural production per male agricultural worker 
3 Consumption of aninal. protein, per capita, per day 12 % Adult.male labour in agriculture 
4 Combined prinary and secondary enrolment 13. Electricity consumptior, Kwh. per capita 
5 Vocational enrolment ratio 14 Steel consumption, Kg. per capite 
6 Average number of persons per room 15 Energy consumption, Kg. of coal equiv. per capita 
7 Newspaper circvlation per 1CCC population 16 % GDP derived from manufacturing 
8 Telephones per 1C ,COO population 17 Foreign trade per capita, in 196C U.S. dollars 
9 lhadimeeccivers! per 1,‘000 population 18 % Salaried and wage earners to total E.A.P. 
Negative signs omitted in correlations of indicators 6 and i2. Tre countries vary from coefficient to coefficient. 
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Table 9 


AVERAGES OF CROSS CORRELATIONS FOR SOCIAL 
ECONOMIC, AND STRUCTURAL, CORE INDICATORS 


ADJUSTED DATA (1,960) 


——— 


Structurel 


Social | Beonomic 


Sodial 772 | 


Economic a (OY 
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Chapter V 
THE CORRESPONDENCE SYSTEM 
The isolation of the core of high correlates is the first stage of the present 

analysis. We have now identified a manageabie number of variabies which tend to change 
as a group with development. In a statistical sense, given the available data, they may 
be said to define or identify socio-economic development, as a group. The next step is 
to examine the nature of the interrelations of these variables, as found in objective 
reality. It has been pointed out in Chapter I that our concern, in the present study, 

is not to specify causal relations or to set up any kind of input-output system among 
the variables, Nor is our present concern to establish an ideal system of interrelations 
among the variables, specifying the levels of each variable that should go with the levels 


i ; 
=/ Our concern is 


of other variables in a perfectly balanced developmental process. 
rather to ascertain if possible the quantities of the different variables that tend to 
go together at different levels - without saying why these quantities go together or 
whether they should go together - and thereby determine normal patterns of development. 
The system of correspondence points used in this chapter is derived conceptually 
from work undertaken in the 1961 UN Report on the World Social Situation, and the 
following excerpt from that report is relevant to the present analysis: 
"While it is theoretically not possible to state what levels of development in the 
various social components should go with given levels of economic development, it is 
guite possible to state what social levels do go with given economic levels - that is, 
to examine the patterns of development from a purely empirical point of view. tJuds 
conceivable that, in she light of some ideal -odel, the majorit; of the countries of the 
world would turn out to be unbalanced in the euphacis they give to the different social 
snd economic fields. Certainly there are regional differences and differences along 


political lines. What is appropriate for one country will not necessarily be appropriate 


L It should be noted that when cross-national data are used in correlation or 
regression analysis to set up presumed causal relations of one kind cr another, 
the actuality way be implicitly converted into the ideal. The amount o1 increase 
in, say, cducation or health that empiricaily corresponds to a given increase of per 
capita GNP is viewed as a deterninant or requirement for that increase of per capita 
GNP, and as such it constitutes the ideal increment of education or health if the 


per capita GNP is to be increased by the #iven amount. 


mel les 


But after these cautions have been expressed and emphasized, the judgment 


for another. 7 
+411 be maintained that knowledge of the experiences and practices of other 


sountries in regard to the interrelationshi; of economic and social development can be 
2 useful type of information, particularly for those who must make practical decisions 


Furthermore, the wider the range of 


in countries that lack experience’ in development. 


exceriences that can be examined, the better. 
c Report backed this statement up by an attempt to determine statistically the 
€social development that corresponded empirically with given levels of economic 


Teves oo 


The study was necessarily limited and it covered only four indicators of 


opment. 
rate, primary and 


devel 
capita GNP, energy consumption, infant mortality 


development (per 
It sought to delineate the ranges, or the-3ealcs_of 


secondary school enrolment ratio). 


these indicators,that empirically corresponded with each other. The present study uses 
many more indicators as not the same technical definitions of common indicatorgy it 
has considerably wider data coverage, and employs a quite different method for est Ls 
correspondences. 

It is because of the high intercorrelations among the core indicators that it is 
possible to establish "correspondence points" or normal ratios between the indicators, 


is, to determine, for example, what level 
the $ 200 


at the different levels of development; that i 


of life expectation, or of school enrolment, etc. is normally associated with 
1, the 


These 


: . ) 9) “qt 5, na ee la Vaan tent sti \ A, fs ig 
per capita national incone leve > 300 level, the % 400 level, etc. - or with given 


a Cs ie be J —~ + Vee | 7 7 ie | m 
aiy other indicator. correspondences are rough and approximate - 
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corresponde.ice points" should not be taken to imply precision. illowance 
particularly at the extremes of the scales. 

to be consistent in all 


to a school enrolment 
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made for error 


a 
a 


variation, 
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The correspondence points are determined in such a Way as 
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school enrolment yrtiio of 47 commisponds ton. pur cepitte GNP of $ 300, 


directions, Thus. if Mn 
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LOL 


29 years of life ; Pon , . 
y expectation is not equivalent to or worth 4 300, for example, or worth 4 
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The correspondence points are derived in principle from the best-fitting curve ir 
a multi-dimensional scatter diagram involving all the indicators in question. However, 
as there is no gener:.l mathematical method 1.- which the best-f.tting curve can be 
defined even in two dimensions, not to speak of multi-dimensional space, more pedestrian , 
methods had to be adopted to approximate the concept. 

Two possible methods of determining correspondence points in practice were con- 
sidered. The first was to prepare scatter diagrams from data on all pessible pairs of 
indicators (19 indicators were involved, the 18 core indicators plus the per capita 
income, so that 171 scatter diagrams would be necessary), and try to arrive in each case 
at a curve best fitting the pattern of distribution (by use of moving averages or other 
methods). The corresponding values for all indicators could then be read cff from these 
curves and reconciled with one another so as to make them consistent in all directions. 
The second method was to rank countries according to a conventional indicator of 


development. in particular the per capita income, divide them into successive groups 


(e.g. $ 100 to % 199, $ 200 to “ 299,...) and then average the scores on all the indicators 


in each group. 

Of these two methods, the second was not found to be workable or desirable. 
Because of gaps in the data, the information available on different indicators covered 
a varying number and varying sample of countrics then is, the countries whose scores 
were to be averaged were not the same on each indicator. An attempt at reduction to a 
common core of countrics having data on all 19 variables would end up with four countries. 
Furthermore, the pcr capita income or other indicator used as a master indicater for 
grouping the countries would have more than warranted influence on the correspondence 


kl LL. 


points emerging from such calculations. 

The method of scatter diagrams was therefore chosen. But a method involving the 
setting up of best-fitting curves in 171 separate scatter diagrams and working out the 
mutual adjustments of all the results was quite impracticable. A short-cut method had 
to be employed. This was to choose four indicators and to estaslish in elaborate detail 
the correspondence points among these four in the first instance. At the next stage, 
correspondence points for the remaining indicators in the core were worked out with 
referenco to these four rather than with reference to all. Tests indicated that this 
procedure yielded re sonably good best-fitting curves. 

In this method, the incompleteness of the data still raised certain provlems, 
particularly with regard to comparatively bare spots in the progression on the scatter 
diagrams, The-best-fitting curves were therefore designed to reflect what woula be the 


corresponding scores of given indicators at certain levels according to the pest estimate 


70 = 


4 
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sf what would be found if fuller data were available. This estimate was based not only 
O we = 


on the seetiinole data in the sparse arca but also on the shape of the curve above and 
‘below the area, The correspondence points acs determined in thi; analysis therefore do 


not necessarily reflect what is but rather what presumably would be if fuller data were 


available. 
The four iudicators used for this operation were (1) proportion of male agricultura 

lasour gt total male labour force; (2) the ratio of primary and secondary enrolment 

to population aged 5-19 years; (3) expectation of life at birth; (4) the per capita gros 

national product. The first was chosen as the structural indicator which had the 

highest average correlaticn with the total number of indicators in the Data Bank. 

The expectation of life and combined primary end secondary enrolment ratio represented 


two important social components of development (school enrolment proved aot aitogether 


satisfactory, however, because of scatter at the lowest levels ). The per capita income 
was chosen, from outside the reservoir, as the economic indicator par excellence (size 
of agricultural labour force was, of course, also classified as an cconomic indicator). 

Scatter diagrams for all possible pairs of these four indicators (6 in all) were 
prepared, Several methods were used for getting to the best-fitting curves. The most 
important was the method of “moving averages" - although this has certain limitations. 
Tt ccnsists of ranking the values of each pair of indicators, averaging the bottom 5 


values Ln ) } ca,nrjoacdc aan one : page 7 we 4 * 
ues in each series, then moving up one step by dropping the bottom value and adding 
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he new value, averaging again, and so on at every step. The same analysis was also 


rarried o : 0 
arriecd out after climination of countries in a given pair of indicators whose scores 


were subs Is Pe atts, . ee i 
substantially out of line in the rank orders (showing a difference of more than 2 

in the two rank orders On ie , 
» Une “vwo vent orders). On the scatter diagrams the moving average values realised from 


the two methods of erloulats an nie eat 
ons Of céiculetion were plotted. Their slight range of variation provided 


in effec Melted C4 11%} 
w adialvs within which the final correspondence points were generally chosen. 
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1g to work out the final vorrespondences Lor cvery point up and down 
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ie : recspondences at ( 100 intervals up to é 500 and at ds 200 
5 alana thereafter on the per capita income scale were used for this purpose, arid the 
HOVIng everage values mentioned above were exy mined with regard to these points on the 
r indion 7 

ia indicators, Es entially the same procedure was repeated with indicators adjusted 
Lor age structure, 


16 VV: ! cs s 
The values obtained at each of the ten levels 


(by either nethod of movi ing avere ge). 
were not fully consisto; : 
5 dttY Consistent With 


one another, although the ineonsis stencies were not large* 


eat 


Slightly different correspondences were found when different indicators were used as 


pa 


reference indicators. That iss tifor a given value of lire expectation, school 


enrolment and per cent of male lavour in agr culture were read ff, and if the value 
found for the per cent of male labour in agriculture was then used as a reference point 
to read off school enrolment, then the two school enrolment figures would not be exactly 
the same but might differ by one or two percentage points (nct more). 

These deviations, together with the deviations from the two methods of moving 
average described above (complete vs. selective data) furnished the range within which 
accommodations were made in deciding the best-fitting curves ensuring consistency in 
all directions. By a process of experimentation and rationalization (including some 
smoothing of curves) the correspondence points at the ten levels were selected and the 
best-fitting curves consistent in all directions for the four indicators were established 
(as a series of straight lines between the ten points). Some projection was necessary 
at the two extremes. (The problem of the extremes will be discussed further in the 
next chapter.) The six scatter diagrams with the best-fitting curves thus evolved are 
set out in Charts 1-6. It should be noted that these are for adjusted data (adjusted to 
age-structure). In the cose of the four indicators in question, adjustments affect 
directly only per capita GNP figures; with adjustment, the per capita GNP figures become 
somewhat higher, with proportionally greater increases at lower income levcls where 
children are relatively numerous, since children are given lower weighting in the adjust- 
ment than adults. 

Inspection of the best-fitting curves of the six charts will snow that the curves 
are consistent. Thus, 65 years of lifc expectation on Chart 1 corresponds to ‘> 650 
(adjusted) per Gapita GNP: $$ 650 on Chart 2 corresponds to 59 per cent school enrol- 
ment; 59 per cent school enrolment on Chart 4 corresponds to 65 years of life - 
expectation. 

The best fitting curves so obtained defining correspondences between the four 
indicators then became the basic frame of rcference for working out the correspondence 
values in respect of the remaining 15 indicators. . 

By means of moving averages (using complete data) preliminary correspondences were 
establishcd between each of the four indicators and each of the remaining fifteen 
indicators (s+ + 70 levels mentioned above). However, for cach of the four operant 
indicators, at a given level of correspondence among the four, there might pe a 
sonowhat different corresponding value for any given indicator from among the remaining 
‘15, Thus, while 59 years of life expectation corresponded to 47 per cent school 


j indicators. the correspondence value or soy, agricultural 
enrolment in the operant indicators, the correspondence value on, say, agi 
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the four prelinina 
of reconciliation and vationalization was also carried out. 


indicators. <A limited anount 
A sample check was rade which showed that the resulting correspondences, while not 
completely cons stent in all directions, were not very far from it. Sinilar checks 


curves derived in this indirect manner between pairs of 
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showed that best-fitting 
sroun of 15 were not unreasonably different from the curves derived 
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from the more direct method. 
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r of the approach used in this study, including the indirect 


method of deriving best-fitting curves, may be cited. The best-fitting curve, indirectly 


derived, relating agricultural productivity and per capita (adjusted) animal protein 


consumption was examined in terns of the deviations of actual country scores from the 
curve (which is intcnded to represent ths norm of interrelationships between these two 


il- 
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variables). At the same time, the nore commonly used "regression line" assuming 


lependeney of animal protein consumption on agricultural. productivity was derived and they 
deviaticns of actual country scores from this line were also computed, The indirectly 
derived best-fitting curve clearly gave a much closer approximation to the data. Even 


wnen a regression enuation was . ae 1 eo 8 ‘ , 7 
when a regression equation was evolved that tock accoumt of the curvilinear nature of 


-4 at i ee a es 3 Pn a, - . eh ae _ “= 6 - e »e . oo" 
the velationship between the ee pe the indirectly derived best-fitting curve still 
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xample has been cited for the reason that animal protein consump- 
tion in a country wovic seer to be manifestly dependent on agricultural productivity 
mereas agriculiural productivity would scem less dependent on animal protein consump- | 
(294 = and the reerrossion line assuming thal dependency is in fact even farther from the | 
"eee tet the regression line is inferior to the indirectly derived best-fitting 
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*GC OF Mate tabour force in agriculture, which have similar 
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distribution, a fair number (45) of countries with data on both, and a high (negative) 
correlation (minus .84 for adjusted data). If every third country having data on beth 
of these variables is arbitrarily dropned o.1., then two regres ion lines can be 
calculated for the remaining 30 countries and these regressions can be used fov pre- 
dicting the missing (but know) scores of the 15 countries. Thus for the regression 
of male agricultural labour on education, the education scores of the 15 countries can 
be used to predict their agricultural labour force scores on the basis of the relevant 
regression formula derived from the 30 countries. The amount of deviation from the 
actual score can be measured in each case. A corresponding procedure can be used for 
the regression of education on agricultural labour force. Finally, a best-fitting 
curve, which shows the levels of these two indicators that tend to go together but 
which does not assume dependency in any particular direction, can be established 
according to the methods employed in this study and it also can be used in predicting 

ssing scores, The results show that neither regression line provides a very satis- 
factory prediction of missing scores, while the best-fitting curve provides a substant- 
dally better basis for prediction - the errors are significantly smaller (about 50 
per cent smaller). 

In other words, in this test an approach that analyzes how a given group 
countries behaves with regard to particular variables provides a better basis for 
predicting how other countries will behave than does an approach involving 
assumptions as to why the original sample of countries shows a high correlation between 
she variables. 

A third validation test was directed to two questions: will the correspondences 
remain the same if the sample of countries is different, and a different period of time 
is used? The correspondences of 1960 can be compared with those of 1950, when the 
sample of countries having data is smaller, and with those of 1965, when the sample of 
countries having data is usually different and often larger. 

The 1950 deta are so weak, however, that relevant best-fitting curves generally 
cannot be drawn with much confidence, (Also, in some cases, definitions or methods of 
statistical computation appear to have changed). Charts 7-9 show best-fitting curves 
derived from 1960 tat« superimposed on 1950 data for several pairs of indicators 
(unadjusted data). It is clear from visual inspection thet the differences do not 
appear to be very great in most cases - that is, the 1960 curves tend to conform to the 


1950 data. The major exception appears to be education which has shifted upwaras. 


oa 
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or th same level of per capita GNP, school enrolment varie appear to be higher 
in 1960 than in 1950, particularly in developing countries.” This may reflect an 


increasing share of the GNP invested in educ:.tion, or it may reflect the fact that the 
developing countries having relevant data in 1960 but not in 1950 were relatively high 
in education. Analysis using the same countries for 1950 and 1960 indicates that the 
difference in sample plays a role but there is also a change in the comparative positi 
of education, independent of change in sample. 7 | 
A domewhat different approach has been used for 1965 data. For several pairs of 
- indicators, indirectly derived best-fitting curves for 1960 data (unadjusted) have bee 
superimposed on the 1965 data, and at the same time, best-fitting curves for the 1965 
data have been drawn directly for each pair of variables in question by means of the 
moving average method. (Charts 10-12). Differences between the two curves shown on 
these charts might be caused by: 
1. Time change from 1960 to 1965 
2. The different sample of countries in 1965 
3. The complicated indirect method of derivation employed 
in 1960 vs. the best-fitting curves directly derived 
between two variables in 1965. 
In spite of these possibilities of differences in the two curves, they are in 


general quite similar. The relation between energy consumption and animal protein 


consumption is alnost exactly the same (the 1960 curve, indirectly derived, relates to 
a sample of 65 countries, the 1965 directly derived curve is based on a sample of 57 

’ a p 
countries, of which 52 overlapped with the 1900 sample.) The two curves relating 


telephones and steel consumption are ys ilriost identical except at the highest level oa 
there is 4 


| 
| 
| 


considerable scatter in the data (the indirectly derived best-fitting curve 
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or 1960 relates to a sample of 54 countries, the 1965 directly-derived curve ts: based 
On 6 ‘e } y £ 1 ; 

on a sample of 64 countries of which 24 overlapped with the 1960 countries). The curve 
Se eS eegee 
/ The same upward shi | 
ae we “Upwara shift of school enrolment in developir.s countries between 1950 and 

a hie “an 4 a * x 3 2 ; 
iS suggested in scatter diagrams relating enrolment to percentage of male 


lak 7 Qry ; rey s 
swour in agriculture and to other variables but the data are too scarce to be 
conclusive, 


Whether this is » re : 
: ev iS a real change or a chanve in computation of school enrolment ratios, 


lwWever, remain: ee, ene ate reas : 
ratios te aga uncertain, UNZSCO has warned that available school enrolment 
CLAY . a a n “ATTAIN A rk \tT Cy z : ~ ° 
Pee at . ‘OU comparable over time (in the sane countries) and is attempting t 
XK « a” comparable time series, See UNESCO, Statistical Yearbook, 1968, page 358 
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relating education to electricity (Chart 12) shows somewhat more difference, particularly 
for the developing countries - as in the 1950-1960 comparisons. (The indirectly derived 
1960 curve relates to a sample of 93 countries, the.1965>curve to a sample of 86 
countries, of which 75 overlapped.) A test carried out on the relation of education to 
animal protein consumption shows a similar displacement of education upward. As 
indicated above, however, the explanation for this upward displacement of education is 
not entirely clear as yet - it may be to some extent a statistical artifact resulting, 
for example, from non-comparable estimates of age-structure in developing countries at 
_ different periods of time ./ 
The Correspondence Charts ; 

We return now to the main argument. Charts 13 and 14 show the correspondences of 
the 19 indicators, determined according to the methods described in the preceding pages. 
Chart 13 is for non-aajusted data, Chart 14 for adjusted aden’ The lines shown in 
the Charts connect the correspondence points. sa He 

The broad picture presented by the correspondence chart is as if were a still- 
photograph of the countries in the world as they move in respect of the 19 indicators 
as a whole in 1960. There is no implication in the chart that the level of attainment 
on one indicator, say on combined and primary enrolment, is a requirement for the attain- ~ 
ment of the corresponding level on another (e.g., per capita stcol amasanption or 
per capita energy consumption). It would be also prudent at this stage to emphasize 
again that the correspondence lines do not necessarily represent a historical sequence : 
or a sequence of stages followed by countries moving forward on the path of development. 
While certain broad inferences can be dram, it would be unwarranted to draw specific 
inferences about movements over time, and especially about the course of development of 
individual countries. 

Within the general limitations specified above, the correspondence chart can provide. 
certain theoretical and practical indications. The correspondence line, shown thicker 
than others and passing through $ 500 per capita income in Chart 13 and $ 550 in 


Chart 14, has been drawn to distinguish roughly between the developed and developing 


y A part of the difference between the 1960 and 1965 curves in Chart le is apparently 
due to the fact chat the 1960 education curves tend to approximate lines givoi. by. 
the selective method of moving averages while the non-selective method of moving 
averages was used for the 1965 line. 


| | : ee) ; P P a tuo chews 
2/ There are slight discrepancies in correspondences between ficures in the two c! YUS, 
. s ® s 5457 r}4 ape aoag chie vi /LLE So 
owing to separate derivation, in addition to the major differences due to the us ‘e 
of adjusted vs. original figures. Only the adjusted figures are used fo1 subseque 
analysis. © 
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The indicators have been deliberately arranged so that the lines generally 
Tt can be seen that the social and structural indicators: are 


countries.’ 


slope from left to right. 


primarily on the left-hand side, the economi- deveieoment indic itors on the right-hand 


side. The two social indicators found on the ae with the economic development 
indicators - vocational enrolment and telephones - are perhaps among the less social of 
the social indicators. All five structural indicators, and particularly the three 
indicators of labour force structure, are to be found considerably to the i of the 
per capita GNP. ) 

In other words, the correspondence charts show that, in developing countries, the 
differentials between countries in the social and structural variables aré “éomparatively| 
mach greater than in the economic variables. In the developed countries, the opposite | 
is true. Thus, for countries between $74 and % 1500 per capita GNP (unadjusted data), — 
by far the greater part of improvement in health (80 per cent of it) as measured by life] 
expectation rate, takes place by $ 500 per capita national income while only a small pa 
of the differential between low-income and high=income countries in energy, electricity | 
or steel usage is achieved by the $ 500 per capita level. Above the $ 500 level, health | 
improvements are relatively small while industrial production indicators show large | 
increments. low-income countries an increase of $ 200 in per capita GNP (from $ 100 
to $ 300) is aSsociated with an increase of 14 years in life expectation but the same 
inerease of $ 200 in high-incone countries (from $ 1300 to $ 1500) is associated with an | 


increase of otily one year in life expectation, 


questioning, it would seem a reasonable surmise that different kinds of development factot 


grow at different rates at different levels; that at earlier stages of development the | 


3 
faster changing cf constituents fd Rt Le, ° rae 
poner tuents of development are social and structural while at higher 


stages the economic indicators 


development, 


Whi a : : . 
While cross-temporal inferences from cross-national data are open to severe 


gain prominence as the faster growing constituents of | 


in this connexion, it may be recalled that during the last two decades the 
rate of progrecea 
+ Progress in mortality reduction ‘and in primary and secondary education has been 


der 10n st rabl 
y quite rapid in the developing countries as compared to developed one 


whereas this et ; 
S has not been the case in economic growth-- a fact to Pe... ae UN 
Reports on the 


a ne Worle Social Situation have frequently drawn attention, 

PS : mst Le emphasized that in any consideration here of temporal changes we are 
fae’ bo long-term changes ond gencral trends - not short-term changes in any single 
Indicator or grcup of indicators, nor trends in any particular ocumhane 


The threshold of change ae 


Examination of the best-fitting curves in the scatter-diagrams on which the 
correspondence charts are based suggests that around $ 400 to $ 500 per capita 
(unadjusted data) there is a threshold or point (or-area) of change in the interrelations 
of indicators, where social and structural indicators, on the one hanc, tend to slow 
down while economic development indicators, on the other hand, speed up. As shown by 
the scatter diagrams (and by the correspondence chart) the relation between social, or 
structural, and economic development indicators is usually curvilinear, and at about 
the $ 400 to § 500 per capita GNP (unadjusted) level (roughly $ 450 to $ 550 in adjusted 
terms) the bend of the curve is sharpest on the scatter diagrams (See charts 15-18), 
although different indicators show somewhat different points of maximum change in their 
interrelations. Even when mathematical transformations are carried out to take account 
of different types of data distribution (see below), some kind of break or change in 
relationships is noticeable around the $ 400-%§ 500 level.* It may be that this is as — 
good a way as any of defining the border between developed and developing countries. a 
Uses of the correspondance system 

The correspondence system provides a kind of standardized "profile" with which the . 
actual socio-economic profile of a country can be compared to find out how the pattern 


of its development deviates from the eee Deviations from the normal are of course 


i There is evidence suggesting that this is also roughly the area where demographic 
variables concerned with fertility and population structure undergo rapid change. 
It should be noted that the threshold or transition area is only very roughly , 
indicated by the per capita GNP; in some countries the level of the per capita GNP 
poorly reflects even the level of economic development, as discussed above, ‘and-it 
is presumably the real level of total development that counts here, not the per 
capita GNP. Nevertheless, Chart 19 plotting crude birth rate against per capita 
GNP is quite revealing. It shows that if a best-fitting curve eG be drawn 
between income and birth rate, it would bend most at about $ 400-% 500 per capita. 
Only one country (Chile) with a crude birth rate more than 39 has a per capita GNP 
above $ 500, only two countries (Spain and Portugal) with crude birth rate below 
27 have a per capita GNP less than ¢ 400. There are no countries in the sample 
with birth rates between 27 and 35. 


° ee 
2/ Standardized age-height-weight charts for children are extensively and epee 
used in a number of developing countries as an aid to diagnosis of possibile me 
or nutritional problems. 
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cted, since each country is unique in its circumstances, and, as will be dis- 
certain typological differences (e.g., in country size) nay imply 
attern. But ser: ous deviations may call for special study, 


to be expe 


cussed later, 


differences in devel:pment p 
which can reveal a good reason for them or can suggest a lagging sector or a sector of 


This type of analysis may thus serve as an aid to diagnosis and a means 
tern of development - in terms of individual 
Instead 


over-investment. 
of helping sointries to evaluate their pat 
and potentialities rather than universalistic prescriptions or priorities. 


needs 
it may be eventually possible to make 


of comparison with the normal or standard pattern, 
a comparison of a country's development pattern with the pattern of the fast growing: 


countries. 

Tt facilitates the use of the correspondence system as an aid to diagnosis and to 
evaluation of development pattern if the lines in Chart 14 are flattened by mathematical 
transformations. The resulting transformed correspondence system is given in Chart pa3 
Country scores on the different variables can be laid cut on this chart and the country's 
profile becomes readily apparent. Charts 20 to 23 show the 1960. development profiles of 
several countries. | 

In Ireland (Chart 20) it can be seen that the social indicators are relatively 
high, except that vocational education is comparatively low (the Government has since 
1960 introduced an extensive programme to expand vocational and technical training). 

At the same time the chart suggests that Ireland in 1960 was notably lagging eee 
gation and industrialization. Employment was unusually high in agriculture but the 


labour force was relatively low in salaried workers and wage-earners. This picture is 


rf | 


This is under study. 


J The method of transfornation is described in the next chapter. 
Bs averse pice: "transformed correspondence index" represents a kind of 
fe capite Sy, a scores on the different indicators available (not including 
like if the sha t may be considered to be what the country's profile would look 
Peacteil cei mee completely "normal". This concept will also be explained 
hat, Pee ote oianyes In Charts 20-23, the indicators have been grouped 
with the per re si first, then the structural, finally the economic ending 
per capita GNP. Indicators with missing data have been omitted. 
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consistent with the large outmigration from Ireland of young people, The Government 
development programme has no doubt changed this picture. 

Venezuela (Chart 21) shows several features quite the opposite of Ircland - 
relatively low social indicators (here also governmental action has changed the picture 
since 1960), but high levels on certain economic indicators associated with oil (energy 
consumption, trade, per capita GNP). Owing to reliance cn oil extraction, however, 
manufacturing is quite limited. 

it may be noted that the Venezuelan per capita GNP (adjusted) is considerably above 
the Irish per capita GNP. It is also, in fact, above the Netherlands per capita GNP 
(which appears quite low for that country's general level of development - see Chart 22). 
The Netherlands health level, on the other hand, is exceptionally high. The charts 
clearly show the limitations of the per capita GNP in dollar terms as a cross-national 
measure of development. 

The correspondence system approach can serve to indicate to countries not only what 
their pattern of development is, compared with that of other countries at about the same 
general level of development, but also what pattern of. development is normal at the next 
higher step of development - and therefore, in a sense, feasible, although typvulogical 
and idiosyncratic features of the individual country must be taken into account. Thus, 
we can see what levels of health or education, for examplc, go with a higher level of 
economic production in fact; although it is not possible to say tacwhat extent the health 
or education level may be a cause (or requirement) of the production level, .r 2 con- 
sequence of it - or to say what the ideal relation should be. 

In other words, correspondence analysis provides background facts that may be 
usefully considered in planning and projections, along with other facts about current 
needs, stresses and strains, bottlenecks, etc. Correspondence analysis is the more 
relevant if it is considered that targets for general social and economic factors should 
be set conjointly in terms of systems objectives, not simply as means and ends. 

It may be objected that this approach, in so far as it relates social to economic 
factors on the basis of observed co-variation in a number of cowtries, would imply using 
as guidance for a given country the development patterns of other countries, which might 


i | ners imilar iis is quite true. 
not in fact apply, even if the other countries are generally similar, This is quit 
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But it is better to nave the experiences of other countries presented as in this tay 
: ae ee ; ti aah Jaws that 
than to have the same basic data converted into mathematical functions or Laws tha 
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appear to express universal objective truths about causel influences between soci 
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economic factors in development. In practice, the profiles of 1960 would 


appear to suggest areas of possible action (lagging sectors) which in 2 number 
of cases governments have in fact pursued since 1960. 

Te present report is intended as a methodological study, not as an‘ 
immediate guide to development policy. The data are limited, better 
Be reeutors are desireable, the typological factors have not yet been incorporated 
into the correspondence analysis, and the differences between fast and slow 
growing countries have not yet been adequately analyzed. is a methodological 
approach, the correspondence system is an attempt to devise a form of analysis 
that will adequately relate economic ani social factors of development at the- 
macro level, under the (now common) assumption that national development is 
both 2n economic and a social phenomenon - and given the fact that economic 
analytic models of an input-output type do not appear appropriate for 
representing the relationship between social and economic factors at the 
mational level, The possibility of extending correspondence analysis to 
regions within countries - as by laying out the regions individually, as well 
as the comtry as a whole, upon Chart 25 - has yet to be explored. 

4 final use of the correspondence points system is. in the building up of 
a& unitary index of development out of the separate social and economic indicators, 


This process is described in the following chapter. 
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BEST FITTING CURVE — 1960 Data ( Adjusted ) 


Adjusted Per Capita Gross National Product and 
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CHART 2 


BEST FITTING CURVE — 1960 Data ( Adjusted ) 
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CHART 3 
BEST FITTING CURVE — 1960 Data ( Adjusted ) 


Adjusted Per Capita Gross National Product and 
Per Cent Adult Male Labour in Agriculture 
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CHART 4 
BEST FITTING CURVE — 1960 Data ( Adjusted ) 


Expectation of Life at Birth and 
Combined Primary and Secondary Enrolment Ratio 
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CHART 5 


BEST FITTING CURVE — 1960 Data ( Adjusted ) 


Expectation of Expectation of Life at Birth and 


Life at Birth Per Cent Adult Male Labour in Agriculture 
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CHART 6 


BEST FITTING CURVE — 1960 Data ( Adjusted ) 


20 


Per Cent Adult Male Labour in Agriculture and 
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CHART 7 


1960 BEST FITTING CURVE — 1950 Data ( Original ) 
Per Capita Gross National Product and 
Expectation of Life at Birth 
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CHART 8 


1960 BEST FITTING CURVE — 1950 Data ( Original ) 
—— NE Vata ( Original | 
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1960 BEST FITTING CURVE — 1950 Data ( Original ) 
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---@--— Indirectly derived best-fitting curve, 1960 


Directly derived best-fitting curve, 1965 
x 1965 Data ( Original ) 


100 


90 


80 


Poi te ee ee ee ee a ee 


oe omer 


lt 


| 
| 
(| | | 


20 30 40 50 60 70 BO 90 95 
P.C. Energy Consumption (in 00's } 


- 101 - 


Telephones per 


100,000 population 
50,000 


CHART 11 


---e-- Indirectly derived best-fitting curve, 1960 
——>— Directly derived best-fitting curve, 1965 
x 1965 Data ( Original ) 
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CHART 15 
BEST FITTING CURVE — 1960 Data ( Original ) 


Bc. Per Capita Gross National Product and 
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CHART 16 


Per Capita Gross National Product and 


Combined Primary and Secondary Enrolment Ratio 
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CHART 17 
BEST FITTING CURVE — 1960 Data ( Original ) 
ene Ne riginal 


Per Capita Gross National Product and 
Average Number of Persons per Room 
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CHART 18 


BEST FITTING CURVE — 1960 Data ( Original ) 
i iii ee 


Per Capita Gross National Product 
and Salaried and Wage Earners as per Cent of 
Total Economically Active Population 
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CHART 19 
BEST FITTING CURVE — 1960 Data ( Original ) 
$$ Vata Original 


Per Capita Gross National Product and 
Crude Birth Rate 
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Chapter VI 


SCALE. CRUISFORMAPIONS AID THD coarsy, 
IUDEX. OF “DEVELOPLRIT 


The isolation of 2 core of development indicators and the calculation cf cor- 
respondence points set the stage for attempting the construction of a unitary 
index of development - a general index to cover both economic and social factors. 
As noted in Chapter I, quantitative analysis through such an index igs perheps less 
useful in general then quantitative analysis of a. country's development pattern ins 
terms of a number of separate indicators which are interrelated through the cor- 
respendence system. But a general index, in the form of a weighted average of the 
different indicators, nevertheless can serve certain useful purposes. 

in the construction of such an index, conversicn into money is not possible-as 
a means of combining the scores on the different indicators. Years of life expect-— 
ation, amount of protein consumption per Capita, level of urbanization, percentage 
of the (male) Labour’ force outside agriculture, for example, cannot éach be given 
a monetary value and then added up. Nor can any one cf these indicators themselves 
-~ or any other Sera indicator - be used as a basis of conversion. It would not , 
make sense, for example, to try to convert size of labour fcrce outside agricul ture 
into years of life expectation, on the assumption that a given percentage of the 
labour force outside agriculture has somehow an exchange value cr worth of sc 
many years cf life expectation. 

One way of trying to solve the problem of ncn-convertible values has been the 
method of "standard eae This consists of calculating the mean value and the 
standard deviation cf scores on each indicator; the mean value is then taken as 
the zero value for each indicator, the distance of any given raw sccre from the 
mean is measured in terms of standard deviations (plus or minus). Thus all ee 
become converted to positive or negative multiples of the standard deviation.— As 
in the case of the mean, the standard deviation on any cne indicator is taken as eq- 
vuivalent,for the purposes of common measurement, to the standard deviation on all other 


indicators. This method has the great merit of simplicity and of statistical sanctity. 


ho mm dif~ 
1/ Another common method, the rank order method, whereby a country's rank aa 
i ind3 3¢ ‘ fs roximations 
ferent indicators is averaged, may be useful for Convawt ougs app ae 
but because of bunchings and spacings in distributions of developmental (cross 
national) data, it is too imprecise and crude for present purposes. 


2/ This approach is involved, for example, in the methodology known as ae 
~ Taxonomy". See Educational Planning, a surve of problems cm pects, UNUSCO 

ED/ICEP/3, Paris 6-14 August 1968; also Z. Hellwig, Towards a Syste mF: Ee 
Qualitative Indicators of Components of Human Resource Development, ae Ltt 
"Procedures for Evaluating High Level Manvower Data and Typology of Countries 
by means of the Taxonomic Method". (Unpublished UNBSCO Working Paper). 
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For a number of reasons, however, it was not considered suitable as a basis of 
cettine i a general index of development in this study. In the first place, 
developmental data do not distribute themselves centrally about a mean, and the mean 
has limited significance in a sample of countries with widely different levels of 
development. In practice, the same countries found near the mean on one pUaE CAO r 
will be found at 2 quite different level in relation to the mean ty enokber indica ton 
even though in roughly the same rank position on both indicators. Furthermore, ~~ 
the mean and the standard deviation of a given indicator may be strongly influenced — 
by the chance inclusion or exclusion of a single country that is abnormally high on 
that one indicator. These problems can be dealt with to some extent by mathematical 
transfdrmetions of the indicator data but a final major problem will remain: the 
fact that because of data insufficiency the arithmetic (or geometric) mean of the 


=e scores on different indicators cannot be calculated for the same group of 
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gountries; the number of countries having data on all indicators, or on a fair 
number of ‘them, is small and it would be necessary to reduce drastically ‘the’ number 


of indicators or else make heavy reliance on estimates of uncertain reliability. 


The Transformation of Scales se 


The method used in the present study has been to develop a transformation for 


each of the 18 core indicators to a common 0-100 seale on the basis of the corres- 


_ pondence points system, The problem of such scale transformation consists of two 


‘sub-problems: that of determining the extreme values or anchor points - in oe case 


the zero and 100 points; and that of calibrating the intermediate values.” ~ ' 
A different placing of the extreme points can alter the whole scale and the 


relative importance (implicit weighting) of the individual scores. If the zero 


“point in regard to life expectation is placed at O years and the hundred point at 


say 71 years, then 59 years of life expectation would represent 83 percent on the 


ie worried O-100 scale of life expectation; but if zero is placed at 40 years aoe 
the hundred point at 71 years, 


then 59 years of life expectation represents only 
6l percent on the converted scale, 
different conve 


A shifting of the zero point can thus give a quite 


rted scale value to the original scores and it can have a considerable 


ae the mean life expectation score of countries in our sample having both 
nce, eae and school enrolment data is 62 years and the mean school 

1 per cent, but in fact countries: ‘having around 62 years life 
“expec tation tend to have around 51 per cent _Schgok enrolment, not 41 per cent.. 


: 


implicit weighting or de-weichting effect cn the andicator, according to whether the 


BR oe EO eS 8 : 
‘ransformed values run high cr low on the average. The same happens when the 


nundred point is fixed. 

The possibility of determining zero and hundred points by a vricri or conceptual 
methods was considered and rejected as arbitrary and unworkable. Determination of 
zero and hundred points in terms cof lowest and highest actual country scores was 
also rejected because of the undue influence of eccentric - or quite possible 
inaccurate - BGS tg also because a country with the lowest or highest score on one 
indicator might not have any data at all on the next indicator. 

The solution adopted was to set as zero points those values on the different 
indicators that constituted the lowest set of correspondence points, and the hundred 
points as the highest set of correspondence points, that it was feasible to obtain. 
In principle, best-fitting curves for the scatter diagrams of the raw scores of all 
pairs of indicators would consistently pass through these points. Thus, if 40 years 
of life expectation, 21 percent of children enrolled in primary and secondaryi:schools 
together and 80 percent of adult male labour engaged in agriculture were zero 
points, then best-fitting curves on the relevant scatter diagrams would pass through: 
(a) 40 years of life expectation and 21 percent of children in school; (b) 40 years 
of life expectation and 80 percent of adult male labour in agriculture; (c) 21 percent 
of children in school and 80 percent of adult male labour in agriculture. This 
meant that the zero points would be, as far as possible, equally low on all scales 
from_an objective or empirical point of view. In most cases the availacle data 
thinned out at the extremes and a certain amount of projection of the curves was 
sometimes necessary. This was done partly on the basis of the overall trend and 

artly on the basis of the known facts, both past and present, about the extreme 
values. 

The method of constructing the correspondence points (use of moving averages, 
ete.) implies that, except where projections were made, the zero points were located 
at levels higher than the actual lowest scores in.the sample and the hundred points 


at levels lower than the actual highest scores in the sample. This meanS in turn 


L/ Singapore, for example, has an exceptional amount of trade per capita * much 
more than any industrialized country. Hong Kong is quite exceptional in its 
amount of urbanization. 
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be AN 


that when the 0-100 scale is set up and the raw scores of different countries are 
at when t = 


rted to that scale, some raw scores will be lower than the fixed zero values 
convert 2 £ 


Se Fhe 4 sce See ves. The problem of how to 
and others will be uigher than the fixed huudred val Dp 


deal with such scores proved difficult. It was finally decided that raw scores 


below the zero point could not in principle be converted in regard to any indicator 


but that scores higher than the hundred point could be converted in the case of some 


: oe Wi 
indicators that had no apparent asymptotic Limits .2/ 
The second problem of scale transformation, that of determining the intermediate 


points between O and 100 for each indicator, proved equally complex. It could not 
be assumed, for example, that if 96 was fixed as the zero point for energy consumption. 
Brdch26/, the hundred point, then the fifty point on the transformed scale would be 
sit —way between, namely 2180. As discussed above in relation to the correspondence 
chart, it was evident that different indicators had different patterns of change. 
The basic problem was in effect to flatten the correspondence lines on Chart 14. 
A glance at this Chart will suggest that the indicators on the right hand side - 
which change slowly at first in relation to other indicators then more rapidly - would 
move into a more even position if transformed logarithmically. The opposite is true 
; of the indicators at the extreme left. Thus the pattern of variation displayed by 
life expectation is one of much greaver rate of change at lower levels and a slowing 


_ down at upper levels, a pattern that seems to call for an "exponential" transformation 


ein which the raw scores are taken as logarithms and their anti-logs are aa 
- taghs . . 
; The decision concerning scores below zero was taken not only because of the 
difficulties of downward projection but also because values below zero would be 
necessarily negative and this would create problems for (explicit) weighting. 
; the weights in this onalysis are freeticns of one, and when applied to negative 
values they have the Opposite effect from their effect on positive values. 
si ‘Thus countries having negative scores are unduly raised in the development scale. 
ai and those with positive scores are relatively brought down. Finally, because 
_ Of the transformations of indicators attempted later on, very small downward 


eaere from zero in some indicators that were transformed logarthmically 
rought about very large negative scale values. 


eee with common sense regarding growth patterns. It is assumed 
ae eas Mase that an indicator tike per capita GNP has a geometric mode 
4900 to $110 pis cutie a ten percent increase equally when the growth is from 
oe me ; sie to $550 or 71000 to #1100. Similar considerations apply to 
. seo indicators of economic production. But no such assumption of 
ee inent e a 1s justified in relation to life expectation or school 

sire a : cannot route that if iife expectation increases from 40 to 

= Meort bers éiven period then it should naturally move from SO tee. 5. in 

y/ period, and so on in the manner of compound interest. 

z ieee Practice, a "demi-exponential" transformation was used — an average 
fo) © exponential and the arithmetic, as in other cases a "demi-log" 


transformati i } ; 
Avion, averaging the logarthnie and the arithmetic, was used. 


imo Rot x m om } oe 1 ni5 ie - = 
in Setween, indicators were kent in their srithmetic form, or given 2 demi-loc 
ae ~—me eu ~ ww! os - v was — SS PS 


transformation. ..11 transformations ‘rere carried out in such a way that one would move 
from the zero level score te the 100 ievel score for each indicator by a series of 
ten equivalent steps (thus, in the logaritnmic conversions by a percentage increase 
which, repeated ten times beginning with the zero level score, would yield the 
hundred level score). 

Table 10 presents the transformations that were carried out with respect tc 
the individual indicators. Chart 24 shows the correspondence lines of Chart 14 
after the scale transformations. it is clear that a considerable amount of flattening 
has been achieved. Complete flattening, however, cannot ve noped for by this mevhod. 

A further step can be taxen for achieving absolute flatness. For each 
correspondence line (set of connected correspondence points s), the values on the 
different transformed 0-100 scales can be read off and averaged. This average 
then becomes the final 0-100 score to which each indicator score on the given 
correspondence line is converted. Chart 25, entitled "Adjusted and transformed 
Correspondence points for 1960 data, with complete flattening", shows the results. 

It is arguable whether this somewhat Procrustean method is justified for use 
in the construction of the general index. Calculations were carried out and it was 
found that whether or not the final step of averaging was carried ont, the resulting 
index did not in fact differ except in the second decimal place. Index values used 
later in this chapter do not therefore employ the averaging method. However, 

Chart 25 incorporating the averaging has been used as a basis for presenting country 
profiles (in Chapter V) because of its obvious advantages for that purpose. 

The effect of scale transformation on the measurement of development is as 
follows: if tivo industrialized countries differ by a given (absolute) amount on an 
indicator and the indicator is logarithmically transformed, this amount of difference 
has then less consequence for their general index score than when two developing 
countries differ by the same amount. Thus a difference of 100 kw per capita con- 
sumption of electricity between two sndustrialized countries, one having say 3,000 kw 
per capita (adjusted) and the other 3,100, is of much Less consequence for the index 
than a difference of 100 between two developing countries, one having say 3006 kw per 
capita and the other 400. The caiffercneces between developed and developing countries 


in general are reduced by the transformations. 
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ta the case of other indicators, which are not so transformed, like educational 


wae OL 


A 


enrolment, there are no such differential consequences depending on position of the 


countries on the scnie. Finally, in iwo oc:es, life expectation and per cent of 
economically active populatiun in the catezorvy of salaried personnel and wage- 
earners, which are transformed demi-exponentially, a given absolute difference - say, 
a difference of 5 years of life expectation between two countries - has somewhat more 
consequence for highly developed countries (where health improvements are slow and 
difficult) than for developing countrivs, ana the differences between developed and 
developing countries are somewhat increased by the scale transformation. 
Since most scale transformations in this study are of a logarithmic or demi- 
logarithmic nature, the net effect is that the differences between developed and 
developing countries in general appear smaller in the final index than would be the 
case if original figures were employed or if another system of scale transformation 
with more exponential conversion were used. The system used here was chosen on 
the basis of common sense assumptions that most of the perceapita indicators in their 
progression resembled the per capita GNF where a given absolute increase is more 
important for poor than for rich countries. 
Emlicit weighting 

The final problem in the construction of the general index is that of weighting - 
the determination of weights that are to be attached to scale values of each indicator 
when the indicators are combined. To be more precise, we are concerned here with 
exnlicit weighting, since, as indicated above, the process of scaling is to a very 
Significant extent .. matter of implicit wei,ating. The explicit weights reflect 
tue degree of importance that each indicator is considered to have in the measure- 
ment of the whole. In the case of a general. development index each indicator has 
to be weighted according to its importance in the total entity of development. But 
what is "importance" in this context? How is one to say on the basis of evidence 
available today that, for example, education is universally more important or less 
important for over-all development than agricultural productivity or manufac 
ov trade, etc. - and by how much it is more important or less important? ‘’e do net 
have knowledge of preference patterns or of deterministic patterns that would permit 
such a conclusion. Furthermore, it must be recalled that we are dealing here with 
indicators, not with components of development, and a good indicator of a possibly 
weaker component may still be a better indicator of development as a whole than a 


poor indicator of a stronger component. 


Reasons are given in Chapter I for the use of correlation as a basis of selecting 
indicators of development, and the same arguments apply to weighting. ‘Ye consider 
at development is an interrelated phenomenon in which the different factors change 
and grow together over the long run; that the empirical evidence fully supports this 
assumption of interrelated growth; and that the degree of interrelatedness of 
an indicator with the whole - its average correlation with the other indicators - 
is the best avaidable criterion of the weight that should be assigned to it in a 
general index. This does not at all mean that the indicator with the highest 
average correlation represents the factor that is most important for individual 
countries from the investment point of view. There are no universal priorities 
of that kind. All that is meant by the use of correlation as a basis of weighting 
is that the more heavily weighted indicator is the one which is most closely 
associated with and will best predict the others. Conversely, a general index 
constructed on such a weighting principle will best correlate with and best predict 
the scores on the individual indicators. 


the decision to derive the system of weights from average of correlation 


coertficients, however, did not completely solve the problem. Zarlier analysis (see Ch.IIT) 


had indicated that the same indicators could have different significance at 

different levels of development. Conceptually, it stands to reason that an indicator 
iike literacy or calorie consumption, while important at lower levels, loses 
significance when a maximum or optimur is achieved and no further improvement can be 
reported. Empirically this is reflected in a loss of correlation at the higher 
levels. Other indicators (e.g., motor cars per 1000 population) appear to have 
little significance in low-income countries but more at higher levels. Such 
indicators, lacking significance for a large bloc of countries, are not in fact 


included among the 18 core indicators of this study. But the indicators that are 


included can nevertheless be assumed to have somewhat different Significance at 


different levels, and to vary in their degree of correlation with general development 


according to the level of development. 


In order to devise a system of weights that shifts with level of development, 


however, it is first necessary to be able to rank the countries in the sample by 


t - and this calls for a system of weights. To break this 
circle, it was decided, as a first step, to set up a preliminary index of development 


using a uniform system of weights derived from the average intercorrelation 


coefficients of the core indicators (after conversion to the scale values). 


their level of developmen 


In calculation of the preliminary index, the problem of missing data had to be 
faced: most countries had some data missirg and some countries had information on 
only a few out of the 18 indicators. Tests were carried out of the effect of 
various methods of dealing with the problem cf the weights of missing scores (by 
estimating missing scores, distributing weights of missing scores equally among 
those available, ignoring the missing scores). It was found that the differences 
between the methods were quite insignificant; the simplest thing was therefore to 
ignore the gaps, as far as the problem of weighting was concerned. 

But a larger question remained: on how many indicators would a country need 
to have scores in order that its index could be reasonably computed? A decision was 
made on a minimum of ten out of the 18 indicators. There were 58 countries with data 
on at least 10 indicators - excluding also countries at the very lowest level, for 
reasons given above. The limitation of 10 indicators was put because it seemed 
unrealistic to calculate the index with half or more of the constitutents missing 
If only a few of the 18 scores are missing, the statistical effect is small. if 
seven or eight scores are missing, the theoretically possible effects can ve large, 
but the probability is that, for any given country, out of seven or eight missing 
scores, some will be scores high for that country's average and some low, so that the 
net effect will not be too great. But with more than eight missing scores it was 
felt that these considerations could not justify construction of the index. 

The effects of missing scores\on the final index)are shown in Table ll. These 
data are based on a procedure of simulati.ig ignorance of sone of the scores actually 
known, and comparing the index so constructed with the index cbtained with full -use 
of scores. The results show that the recalculated index based on 10 or 1i scores 
taken at arene Aiffers fron the indox based on fuller data by only about one poins 
for tie individual countries examined in this test. 
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Once the 58 countries were chosen and their scores on the preliminary index 
determined, the countries were ranked and correlation matrices for 3 overlapping 
groups of these countries were processed: the bovtom 29, the top 29 and a middle 


group of 29 between rank 16 and 45. The average correlation coeliiclent of each 


i/ In fact, the indicators eliminated were those for which annual dava are 


5 1al M5 kuna tramafore concermea also Wltn tnt 
not regularly available. Tie test was’ therefore concernec al 
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viability of wae index as an annual measurc. 
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‘ndicator in each of these three groups was calculated and was attached to the average 
inaLce a : 

value of the preliminary index in each group. This procedure gave for each indicator 
. | (Beyond the end-points, the values 


three points on the preliminary index scale. 


were considered equal to those of the end-points). 
pe obtained from which to read off the weight to be given to an indicator at any 


By joining these a curve could 


given general level of development (as measured by the preliminary index). 

In 10 out of 18 indicators the curves of weights across different levels are 
straight lines, 7 having a positive slope (i.e., the weighting is higher at the nigher 
levels than at the lower levels) and 3 having negative slopes (i.e., weighting is 
lower at higher levels). In the case of the. remaining indicators the curves are 
generally of second degree, 4 being concave from below and 4 convex from below. 

This rather elaborate welghting system was expected to have significant con- 
sequences for the final index values. In fact, it did not. The scores on the final 
index with varying weighting are very little different for the 5& countries from 
the scores on the preliminary index with constant weighting. In the great majority 
of cases they are not actually very different (one point or less on the 1-100 scale) 
from the simple average of the transformed indicator scores without any explicit 
weighting at al .2/ it is the method of scale transformation taat is really important 
in the weighting of indicators, as is evident from the considerable discrepancies 
oetween the general scores of countries on a 0-100 scale without transformations and 
with transformations of the indicators, 
of 


fable 12 gives the scores of 58 countries on the general index and the per 


vomparison the Ceneral Index and the Per Capita GNP - 


CYRAT 


capita GIP - also, for comparison purposes, the per capita GNP in adjusted terms. 
While there is a high correlation between the general index and the per capita 

GaP, the differences or exceptions in Table 12 are sufficiently striking to call for 

comment. There is evidence that the differences appear not only cross=nationally 

but also eross-temporally. That is, countries may increase their per capita GNP with 

he theo ene 

relatively little increase of the general index, and vce verse; theirates of 


nerease o 5 ind aot vie ci 
ase of the index and of the per capita GNP for 1950-60, when plotted on a 


re: 
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career sueecem, exhibit divergencies in a number of countries, 
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This result Pender et en ; 
the wei | ee due tc the fact that even with varying correlations 
greatl i, Ol cne different indicators at any particula: level do not differ 
> ++ dil 3 5G. J eels . ’ . 
in ee ee 25%), and with use of a fairly large number of indicators 
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This is being investigated in a separete study. 
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in certain crucial cases in. Table 12, such as Japan, Yenesuela and Chile, 
the index is clearly a better measure of over-all development than the per capita 
GNP. In other casus one can be surprised at the differences without passing 
judgment. 

The index is clearly superior to the: per capita GvP in the sense that it is more 
closely correlated with the individual indicators, both economic and social, than is 
the per capita GIT. This is shown in Table 13. 

It. should be noted that the correlation between the general index and the per 
capita GNP is substantially reduced when countries are grouped into developed and 
developing (using as a dividing line for this purpose the index score of 50). 
the per capita GNF is more closely correlated with the index in developed than in 
developing countries. In the latter only about 45 per cent of the variation in 
the index is associated with (‘explained by") the per capita GP wherees about 
7> per cent is so associated in the developed countries. Tables 14 and 15 bring out 
these points. They also snow the related fact. that the index has a considerably 
closer correlation with individual social and economic indicators in developing 
countries than does the per capita GNP, while the difference is not as great for 
aeveloped countries. This suggests that the index_is superior to the per capita 
GNP particularly in developing countries. 

There are several possible explanations of the discrepancies between the index 
and the per capita GNrs 

1. Technical deficiencies (along wit: temporal fluctuations) in the per capita 
GNY and the general index can explain some discrepanoies.. This is especiallyttrue 
where the GNF conversion rate to US dollars is open to considerable question. 

Since, however, as noted above, the per capita GIP and the general index do not 
necessarily change together even within individual countries (where conversion to 


dollars is not at issue), this is a limited explanation. 


e 


For example, the israeli figure of ‘1220 used in this study appears to be 
an overstatement based on one particular method of dollar conversion; the 
true figure is probably closer to (800. 


The general index takes much more account of distribution and structure than 


ee 
Countries in wnich much of the GNF tends to be associated 


does the per capita Gi. : 
with one particular activity (e.g., mineral extraction and sale abroad) will have 


a lower soore on the general index than countries with more evenly distributed GNP. 
By redistribution of income or wealth a country may raise its index value but not 
necessarily its GNP. Venezuela's index appears to have risen faster than its per 
capita GNP in 1960-65 while in an earlier period the GNP rose much faster. 

3. The inadequacy of the GNP in reflecting real values may be involved. As 
noted in Chapter I, a large and inefficient bureaucracy will be reckoned a contribution 
to the GNP in terms of its costs or the amount of income received by it, but that 
may have little relation to the real value of the services rendered. Increased 
expenditure on governmental bureaucracy (increased salaries or increased employees) 
appears om occasion to be a major element in recorded increase of GNP. The "real 
value" of goods and services sold on the market may also be poorly reflected in 
prices and hence in national income, quite apart from questions of inflation. 
Ineffective medical services and ineffective drugs can cost as much as effective 
ones but the level of health will be lower for the same level of expenditure and 
income. Inefficient telephone or electricity systems contribute more to national 
income per unit of service received than do efficient ones. So with other goods and 
services. The discrepancy between Japan's per capita GNP in 1960 and its general 
level of development may be due in part to belatively high efficiency of national 
income in this ope) 

The general index can rise without Significant concurrent rise of the per 
Capita GNP if technological improvements are introduced into services and goods 


ai all 
without price increase or volume increase; a rising index can continually stay 
ahead of a rising GNP, 


4. Some of the countries with notable Giscrepancy between general index and 


per capita GNF were formerly the centres of empires. With dissolution of the empires, 


the highly developed core remained although the economy had to be readjusted, 


i/ 


c q. 
pe? Bade clear that this is something quite different from productivity. 
ae ers to the market value of goods or services produced by an 
effectiveness ae period of time, whatever the quality, real value or 
Bion bat, 0 these goods and services. We are concerned rather with the 
etween price and real value - real value being understood to mean 

real terms of the goods and services in question, whatever 
market does not ensure a very close relation between 
r international comparison purposes. 
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Uses of the General Index = ee a ged Ose Sa 


The general index is not a measure of the level of culture or Civilization, or 


of human welfare or happiness, or of a "better tase 
of those c 


‘Gr is essentially a measure 
haracteristics that distinguish more developed from less developed countries 
and does not encompass the sum total of human values. It does not cover human freedoms, 
human relations, social tensions, maladjustments, crime and delinquency. It is 
seriously limited by lack of data. (It may become more useful with the new series 
of census enquiries undertaken around 1970). 

Within:.these limitations, the general index does have certain uses: 

en he provides a means of estimating or predicting missing country velues on 
development indicators. It is superior to the GNP for this purpose because of its 
higher correlation with the individual social and economic indicators (Table 13). 
The higher correlation is especially apparent when the regular per capita GNP is used. 
But even when the per capita GNP is itself mathematically transformed and correlated 
with transformed indicator values, the index continues to show higher correlations 
with the individual indicators, except for radio receivers and foreign trade. The 
index thus appear's to reflect, and accordingly predict, the level of economic 
performance, as well as social and structural levels, somewhat better than does the 
per capita GNP. In ppite of the close association a priori with the GNP of such fac- 
tors as agricultural productivity, steel, energy and electricity consumption, 
empirically these factors are more closely correlated with the index. 

The difference in predict ive capacity between the index and the per capita 
GNP is indicated in reecxd to life expectation and electricity in Table 16. 
Randozly selected groups of countries with the relevant figures were dropped 
out, ina test involving simulated ignorance, and the index was re-built from the 
bottom up without taking acco unt of these scores. The predictions from the sa 
are superior to the predictions from the per capita GIP in both of these cases.” 

2. The index can be assumed to have fewer Fluctuations ‘than -the GNF and 
therefore provides. ‘a more solid measure of actual growth. Income in a country may 
drop or rise suddenly from one year to the next, but the general index combining a 
number of factors does ‘not show such a fluctuation and in that sense is much closer 
to the reality of a country's development. 

oie The index would seem a more reasonable basis than the per capita GNP for 
separating developed from developing countries for purposes of analytical work. 


A final use of the index is in connexion with typological analysis. 


L In this test, the familiar regression method of predicting missing values Irom 


‘ : * — a Sy .. ear" 
the per capita UNF 16 used also in shea fo from the index, fox lite | 
@epectation, Por electricity, the best-fitting curve ucthod (which gives 
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better prodictions) is used, 
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Typological Analysis 


The general index - or more precisely the system of scale transformation on 
yhich it is based - provides a means of carrying out certain kinds of "typological 
analysis" ,= in particular analysis of the influence on development of conditions 
like geographical size, population size, population density, climate, topographical 
features, culture area, which are "givens" in the sense that there is relatively 

little that can be done about a country's status regarding them. They are condittons <o 
which other factors must adjust. They do not constitute objectives of development 
planning, except perhaps for population size or density - and even here the objective 

is generally not to decrease or increase population size or density but to decrease 

the rate of population growth. Very wide differences between countries in population 
size and density will remain whatever is done. 

‘A country's general index score is, roughly, the average of its scores on the 
transformed indicators. If a country had perfect "normality" in its indicator 

scores as derived from the transformed and completely flattened correspondence 

system (Chart 25), then these scores would all be equal, at whatever level of 
development. If a country is relatively high on.one indicator compared to its 
average level, the amount of deviation will be measured by the difference between its 
index score and the transformed correspondence score of the indicator in question; 
the same amount of difference measured at different levels of development will in 
principle represent the same amount of deviation. In other words, the general level 


of development is controlled and it is possible to compare the amount of deviation, 


on a given indicator, of different countries at quite different levels of development. 

m “4 : ‘5 - 1 . 
| This makes it possible also to compare various types of country - say large countries vs. 
| Sall countrics ~ at different levcles or devclopnent to see if countries of a siven type 


have particular characteristics that persist throughout all levels. 


By 


ene “xpression "typological analysis" is sometimes used in connexion with 
2 Same of classification - €.g8., literate vs. illiterate populations, 

es ustrial VS. non-industrial nations. We are employing the expression 
ere for Classifications that refer to relatively permanent underlying 

2/ Conditions, which may affect change but are not part of it. 


As noted above, the index is not exactly the average but very close to it. 


A separate study is being carried out on typological differences in socio- 
economic development by this method.. For present purposes, certain preliminary 
results can be shown to indicate the method of analysis. 

Fifty-seven countries for which index scores could be compiled were divided into 
three groups according to their geographical end and the same procedure was 
repeated separately for population size and for population density. The deviations 
on each of the 18 indicators.for the countries in.each group were averaged, and the 
results are shown in Table 17. 

One general result is worthy of note: there is frequently a lack of continuity 
in the apparent effect of typological conditions. Thus, nedium-sized countries may 
be higher (or lower) on particular variables than both large and small countries. 

The following observations can be made on Table 17: 

Bathe The geographically large countries (but not the demographically large 
countries as a group) have consistently lower levels of health, as measured by life 
expectation,cthan would be expected from their general level of development. In 
fact, all eleven countries in the sample that have an area of more than 700,000 
square kilometres and for which data are available show a negative deviation in 
life expectation scores for 1960. (Data are missing for Libya, South Africa, Iran 
ieee hee ON Reasil. the Geyietion is minox). | 

a Sparsely populated countries (density of 1 to 16 persons per square 
kilometre) also appear to have relatively low health levels (Norway and Uruguay are 
the chief exceptions). Hany of the sparsely populated countries are also geographically 
large -— there is a considerable overlap in the two categories. 

cr The picture is similar but not quite so marked for education: geographically 
large countries and sparsely populated countries, with certain oxceptions, have lowsr 
levels of education than their general level of development would suggest. These 
deviations in heaith and education may reflect in part the greater difficulties and 
costs per head of geographically extended services and the greater differentiation 
and isolation of propulation groups in the large and the sparsely populated countries. 
The services may be concentrated in the cities or otherwise not. available to certain 


groups. 


The three groups are only roughly equal in number since account was taken ol 
natural breaks in the data in drawing the dividing lines between the large, 
medium and smcll categories. Hong-Kong was not included because of its 
unusual circumstances. 


Faradaxically, the highest levels of urbanization are to be found in large 
Only three of the 17 sparsely populated 


he 
countries and sparsely populated countries. 
countries in the sample (Finland, Norway and Canada) and three of the 15 large 
countries (Canada, U.S.A. and Turkey) have negative or slightly negative deviations 
in urbanization. One possible explanation is that a number of the large and/or 
sparsely populajed countries are characterized by considerable unused or little used 
land - desert, high mountains, jungle, etc. (cf. Iran, U.A.R., Libya, Australia, 

Chile, Mexico, Venezuela) - and tne population tends to congregate in the more 
habitable areas. 

5. Geographically large countries, excepting Argentina and Chile, use more 
mechanical energy per capita than other countries - perhaps because of infrastructural 
requirements of transportation - but they do not derive as much of their GNP from 
manufacturing as do medium-sized countries, particularly medium-sized countries with 
large populations (e.g., Japan, German F.R., Italy, Philippines). 

6. Countries small in population and also countries small in ceographical area 
(there is an overlap of about 40%) are both characterized by relatively low levels 
of steel, energy and electricity, also a low level of manufacturing as a percentage 
or Gar, Of the 18 countries that are small in population or size or both, and have 
the relevant data, only two, Austria and Hungary, show higher than expected levels 
in steel usage. The majority of countries with small populations do not even record 
steel usage.+ 

7. These same countries, small in size or in population or both, tend to show 
exceptionally high levels of foreign trade. (The only countries of small population 
with significanily negative figures on trade are Paraguay and Uruguay, and among 
countries of small size, South Korea, Portugal and China: Taiwan). The dependence 
on trade is especially striking in some of the smell developing countries (e.g., 
Ceylon, Libya, Costa Rica, Jamaica, Panama), but the figures are fairly high also 
for small industrialized countries like Belgium, Denmark, Netherlands and Switzerland. 


Countries of large population are relatively low in (foreign) trade (Italy and 
Thailand are exceptions), bit 


u/ 


the same trend is not evident in countries of large 


It should be recalled that in this study we have excluded countries with 


population less than 1,000,000. Th a a 
between 1 and 5 millions, , ne countries small in population are those 


area ~ high levels of trade are found in large (but not heavily populated) countries 
like Libya, South Africa, Chile, Peru and Venezuela. 

&. As might be expected, in densely populated countries at all levels of 
development there is less animal protein consumed per capita than in other countries 
at the same general levels. (Denmark, Poland and the Philippines are exceptions). 

4 more complete analysis is needed before the above findings can be properly 
judged. There is, for exemple, a major problem of overlapping categories. Thus, 
tne finding that geographically large countries have relatively high levels of 
urbanization and low levels of health and education is affected by the fact that 
about haif of the large countries in our sample having data on the relevant variables 
are Latin American countries, wnich appear as a group to have unusually high levels 
of urbanization but relatively low levels of health and education compared to other 
countries at similar levels of general development. If the Latin American countries 
are excluded, the tendencies noted above remain but to a less marked degree; the 
effect of the Latin American countries is largest in raising the level in urdanization 
of large countries 2: a group; there is some effect in lowering the average of the 
health levels of large countries but little effect as far as education is concerned. 

At the same time, it is interesting to note that Latin American countries 
follow the general pattern as other countries, as regards urbanization - the smaller 
Latin American countries, like Costa Rica,Domenican Republic and El Salvador (also 
Jamaica) have lower levels of urbanization than would be expected for their general 
level of development. (Fanama is an exception here). 

These preliminary and partial results illustrating-typological analysis raise 
questions, which are under study, regarding adjustments that should be made in “ne 
quantitative analysis and evaluation of development, to take account of typological 
aifferences. They also raise policy questions, concerning the extent to which 
countries can be said to differ not only in their development patterns but also 
in the kinds of pattern that are natural cr normal for them, in view of their 


typological characteristics. 


Table 10; LIST OF CORE INDICATORS 


GIVING ADJUSTMENTS FOR AGE-STRUCTURE AND TRANSFORMATIO 


R dult~equivalemts for 
NW 


No. | Indicator age group (in yoars):| 


1. Rxpectation of life at birth 


<c. Population in localities of 20,000 and 
over as per cent of total population 


3. Consumption of animal protein, per 
Capita, per day 


+. Combined primary and secondary enrolmen 
as per cent of age group 5-19 


>» Vocational enrolment as per cent of age 
group 15-ly 


4+ Average numver of persons per room 


i. Newspaper (‘daily general interest!) 
circulation per 1000 population 


-. Telephones per 100,000 population yes | 


| oa 


Re? 


Radio receivers per 1000 populetion 


3 

10. Per cent of economically active 
population in electricity, gas, water, 
Sanitary services, transport, storage 
and communications (ISCO divisions 5, 7 


41. Agricultural production per male 
agricultural worker (ISIC division 0), 
in 1960 U.S. dollars 


12. Adult male labour in agriculture as 


per cent of total male labour (ISCO 
division ©) 


3. Electricity consumption, kwh. per 
capita 


4. Steel consumption, kg. per capita 
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45. nergy consumption, kg. of coal 
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ine) 
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| 
equivalent per capita | L/2iteet B/5 
{6. GDP derived from manufacturing as per : | 
cent of total GDP (ISIC divisions 2-3) = | - - 
17. Foreign trade (sum of imports and exports) | 
per capita, in 1960 U.S. dollars pos 2/3 


| len 


18, Salaried and wage-earners as per cent : 
of total economically active population: - 


9. P.C. GNP | 1/2 


ree — rege ere = = ee ees 
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IF ANY 


Transformation 


iy 
Demi-exponential 
Demi-logarithmic~ 


Deni-logarithmic 


Logarithmic 


Logaritamic 


Demi-logarithmic 


Logarithmic 


Logarithmic 
Logarithmic 


Logartthmic 
Demi-logarithmic 
Logarithmic 


Demi-exponential 


Logarithmic 


\/ The demi-exponential transformation values of an indicator are vbtained by Sas: Tee 
the arithmetic and the exponential values (on 0-100 soales) of that indicator. * 


values are more or less the same as those obtained by using "square" transformation. 


' PF Pee ‘ tas : ained by averaging 
2/ The demi-logarithmic transformation values of an indicator are Fabby rete < one 
~ the arithmetic and the logarithmic values (on O-1LOO scales) of that spices ks or,  taé 
‘ : : Fane , 1 tynndae 
values are more or less the same as those obtained by using "square root" trans 
formation. 


EFFECT OF MISSING SCORE ON FINAL INDEX 


Actual ou Index 
using all after suppression 
available data of scores 


DENMARK 


| AUSTRIA 


* 7 out of 18 original values suppressed 
ieee a 5 - : 
7 out of 17 original values suppressed 


KE , , 7 
) out of 15 original values surpressedé 
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DEVELOPMENT INDEA AND PER C:FITA GNF, 
1960, FOR 58 COUNTRIES 


| ler oa 
Country | Development Index Pores, UNP 1959/61 
A ae | dele | 
| United Kingdom ! 4 1369 | 
| Canada LOS 2092 
| New Zeeland | 103 | PSs | 
| Sweden | 103 | 1696 | 
| Australia | 98 | L542 
| Vorway | 38 | ee 
Belgium | 96 | Les| 
| Netherlands | 96 | 905 
eeetcerland | 96 | 1591 
Denmark ee) | 1306 | 
Germany, Fed. Rep. | 94 : Lape 
France && 1303 
Austria 56 : 567 
Finland | 85 | 1085 
|. Israel | 31 | 1220 
| Hungary ie : J 
' hong k ng 1 + | ey 
| Ireland | a | 653 
| Japan | 14 | 163 
3 | 
| Uruguay : 74 | 494 
Argentina | 73 | D1 
| Poland | the | dss | 
Italy | 71 | cache | 
Venezuela | 63 G50 
South Africa | 62 : 492 | 
Chile | - E04 : 
Spain H, | 344 
ee J De 43e 
Portugal oy | 300 
Yugoslavia | 7 
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Table 12 continued 


Country i Development Index | F.C. GNF 1959/61 | 
~- . i 2 { 


Costa Rica | 2 | 33 | 
rsnina 48 385 : 
China (Taiwan) | 46 ! 149 
Colcmbia | 46 253 
Jamaica | é 396 
Mexice 44 348 
Brazil | 3 267 | 
Peru | St 198 | 
U.A.R. | 34 158 | 
isl Salvador ) 3é add | 
Jordan oi 196 
Nicaragua 32 238 
Syria a2 - 
Bouedor 31 202 
| Deminican Republic; 30 226 
Libva | 29 283 
| Paraguay | 29 16C | 
| Turkey a4 Fd 6 Fi 
| Tran 4] 26 ! 210 
| hicrecoo 26 | 154 
! Korea, South | ca 14 
| Philippines 24 | 206 | 
| Eonduras | 23 | 209 | 
| Guatenela el | 26 
| Ceyicn i8 139 | 
eee : eS 
ineiland 10 G6 
__ | eee sc 
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Table 13: COBRELATION OF LMORK AND P.C. GNP WLTS LNDTVITDUAL 


CORE UNSEGHDONS Ha 58 souwEeEns, int}, 

: , ee an Correlation of: 

| 4 . | General Original per j Adjusted and 
| Index Capita GNP ‘° Transfermed 

; with | with | Per Capita 

| Indicator L/ | | GNP ses 

<a ~ | Original | Adjusted and 

| i Transformed Indicator | Transformed 

| Indicator’ Values | Indicator 

| Values ; Values 


; 


| Expectation of life at birth 


H 

| 4 Population in localities of 20,000 and | 82 70 | he 
| ever eis 
| 
; Consumption of animal protein, per l 91 +02 | o 87 
capita, per day : 
F H : : : 
| Combined primary and secondary enrolment | 88 °718 82 
ratio [. : 
| Vocational enrolmen ratio | » 88 , 14 [> aes 07 
| Averege number of persons per room ~.89 . eps, -. 82 
| Newspaper circulation per 1,000 es eed 86 | 89 
| population | 
Telephones per 100,000 pepulation | 97 093 
i 
| Radio receivers per 1,000 populetion | 84 91 » 86 
| % EAP. in electricity, gas, water, eto. 090 | ahs « 86 

j a 
| Agricultural production per male 96 °93 094 
| agricultural worker | 
i % Adult male labour in agrioulture 92 -.82 a ~»89 

ele 5 
| Blectriocity consumption, Kwh per capita | 296 ! 80 ' 692 
| Steel consumption, Kg per capita | 095 87 | 093 
iunergy consumption, Kg of coal equiv, ped 093 93 | Se 
| = capita | 
i 4 GDP derived from manufacturing o> 065 | 714 
Poreign trade per capita, in 1960 U.S. | 84 | 015 085 
; dollars : 
% Saleried and wage earners to total 89 | Pho « 86 
| HAP. | 

i 
| Crude birth rate 2/ . -,.81 ~. 64 =. 75 
| P.C. GNP (original) a/ . : » 89 | - : : 
P.C, GNP (adjusted nd transformed) */ “95 | - rf 


L/ Abbreviated -tities-of indicators are used in this table. For complete 
titles see table 10. 


2/ These indicators have been included in the list for reason of their 
interest olthouch they were not used in the construction of the 
Development index 
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| General Original per Adjusted and | 
: Index Capita GNP . Transformed 
: . 
, With with Per Capite 
| BS | GNF with 
ndicator 
77, «= Py . ° : 7 . a 
| jadjusted and Original . Adjusted and 
| Transformed Indicator Transrormed 
| | Indicator Values Indicator : 
| Expectation of life at birth «55 7 10 
| 
% Population in localities of 20,000 | ie 7 .20 20 
and over 
Consumption of animal protein, per . 66 ~42 tte 
| : : 
Capita, per day ) 
| Combined primary and secondary enrolment. 46 .16 | me | 
| ratio , 
) 
; Vocational enrolment ratio « 56 ea -.04 
| Average number of persons per room | sa ; -.li -.le 
| Newspaper circulation per 1,000 . 80 Ol ; 2 Dk 
| povulation | 
' Telephones per 100,000 population | 2Ot ; ee 69 
| Radic receivers ver 1,900 population . Ares 76) Re ch 
| truer. in electricity, gas, water, etc. Ht Re ° 54 oof 
ae : 
| agricultural production per male 53 i ~61 OT 
arTicultural wor:.er | | 
1 
¢ ; { ; H 
| 4 AcCult male labour in agriculture ~.53 ~—.32 0 Gy 
fa) | ' 
l Ulectricity consumption, Kwh per capita | - 88 | - 60 - 66 
teel consumption, Kg per Capita | ~85 | 79 ie 
Wnera sy consumpti : 
iption, Kg of coal equiv. per ° 
i fh = 7 t | 
: 72 GDP derived from manufacturing ~44 ; ~ LO Eo 
“acids trade per capita, in 1960 U.S. : ! 
aoliars 
bd 39 wife 64 
& I valeried and wage earners to total | 
| [ i. Ass pee ‘ ! { 
m . ~[2 a : 58 
j Grude birth rate 288 | P : | 
Pr. CG Fie See ey | : oe 2 -.22 | 
{ Boa GNe (original ) 67 ! 
| P.C. GNP (adjusted - 2 | f : 
| P.C. GR Justed end transformed) .67 “a © ! 
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Table 15: CORRELATION OF INDEX AND P. C. GNP WI 


& 


TH INDIVIDUAL 


CORE INDICATORS FOR 31 DEVELOPED COUNTRIES, 1960 


Tndicatoré/ 


although they were not used in the 


{Adjusted and 


Cor-elation of: . 


- General. -} Original per Adjusted and 
Index Capita GNP | ‘Transformed | 
with with | Per Capita 


GNP with 


Original — | Adjusted and 


Transformed Indicator Transformed | 
Ladi agtor Values Indicator | 
Values Values — 


Expectation of life at birth eo 54 62 | 
% Population in localities of 20,000 and , 54 | a0 37 | 
over’ 
Consumption of animal protein, ver capita, | ~78 | ez 265 | 
per day | | | | 
Combined primary and secondary enrolment | .80 | ae a0 ! 
ratio | | a : 
| Vocational enrolment ratio.. ES pees | se | ‘2 | “ee fs | 
Average number of persons per room : -.79 | -.58: | -.5? : 
Newspaper circulation per 1,000 ponulation | 84 | <5 13 | 
Belephones per 100,000 population’ ae : 88 eRe i | 
Redio receivers per 1,000 population | <6 .86 a a 
% Bi deg oan electri-ity, gas, water, etc. | . 68 | 50 61 | 
Agricultural production per male | 96 : Soy : 87 | 
oericultural worker SP t : 
% Adult male labour in seri cwl ture | ac | | -~769 -./4 | 
Blectricity consumption, Kwh per capita | 86 | 69 62 | 
steel consumption, Kg per capite : 85 | 78 | 82 | 
a Ke of, coal equiv. a ds | o Sif’ | 85 | 
% GDP derived from manufacturing | Ati | 194 | 21 | 
Foreign trade per capita, in 1960 | Redd | 254 | oT7 ! 
U.S. dollars | ’ | 
% Salaried and wage earners to total BsA.P. 81 65 | 66 | 
Crude birth rate 1 529 mn LE -.19 | 
P.C. GNP Gert etna >! | 86 | - | ag ! 
P.£. GNP (adjusted and epaaboumed )o/ : 90 | ~ | ' cs 
uf Abbreviated titles of indicators die iised in this table. For complete 
titles see table 10, 
2/ These incicators have been included in the list for reason of their interes b 


construction of the Development Index. 


Table 16: 
MISSING SCORES IN BLECTRICITY AND 
CAPITA GNP 
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PREDICTIONS® OF EXPECTATION OF LIFE AT BIRTH 


: ee PREDICTION PREDIOT{ON | PREDICTLCH 
BecOUNERY see FROM INDEX | FROM’ PVC. GNP | FROM TSE | 
| | LOGARI THM | 
! | | s | 
| Canada 70.3 ; 72.6 124.8 ee ° 
 UsS.A. | 69.8 | 14.0 : 157.4 TT ! 
} ‘, { 
Denmark ice 70.2 67.9 TCre 
Agsteia 68.0 | 68.2 40 ie 67.6 
A ! 
Argentina | 65.5 : 65.1 : 61.2 : 62.8 : 
brazi | 57=7 : 56.9 ! 58.7 | 56.6 | 
Turkey | 0.0 | 53.2 | 58.5 54.1 | 
Philipines eee | Bal | 58.2 D302 | 
| | ! | | 
; i \ | 


* Regression is used for predictions 
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| Australia | 2901 3155 | 4479 : 
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Japan | 1440. 1168 | 645 
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Chapter VII 
IMPLICATION FOR THE DYNAMICS OF DEVELOPMENT 


in this study we have tried to devise instruments for the quantitative analysis 
of develapment as a whole, covering both social and econonic factors. 910 gem 
central thesis of the study that a unified approach to developmental analysis that 
makes use of cross-national data cannot rest on a nechanistic model, input-output 
model, functional dependency model or other conceptual scheme that views social 
factors in a one-way causal relation to economic factors. This is not because of 
the absence of causal influences but because of their very multiplicity and complexity. 
With comparative data we can describe the combinations of variables that exist but 


we cannot say why they exist - other than to say that social and economic factors 


w 


. 


seem to advance together in 2 system. If hizner social levels appear together with 
the social on the economic, 


higher economic levels, this can be due to the influence of 
or of the economic on the social, or of third factors (e.g., political determineticn 
to develop) on both, or of various combinations of such influences; furthermore, the 
influences may be mediated through diverse kinds of causality ranging from the direct 
effects on economic productivity of better health and eaucation, or the direct 
purchase of better health and educetion through nore income, to the effects of 
violence and riots in forcing redistribution and readjustnents between economic and 
soclel Zactors. 

While our concern in this project is with descriptive analysis not with the 
GQynamics of socio-c-onomic development, the results should no stheless be of some 
relevance to the dynamics, at least in setting up a framework for hypotheses. We 
conclude with a brief reference to some elementary implications for the dynamics of 
development. 

Our analysis has suggested a certain coherence among the factors of development 
which appear to adjust themselves to each other as parts of an evolving system - not 
perfectly but percentibly - so that standard profiles of factor growth can be drawn 
at the different levels of development, and deviations from the standard profiles can 
de measured, Typological adjustments can be introduced in more refined analysis. 

From the perspective of this analysis, it is a natural as:umption that a given 
factor input will not have the same effect on total development in the different 


P v4 eel ans = i re m tnnut w pend on thé 
growth environments of different countries. Response to an input will depend 
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nature of the existing system, not simply on the nature and amount of the input. 

as, problem in the dynamics of development is therefore how to measure those 
t C 


A 
Bak 


characteristics of the system that affect its response to a given factor input z 
or define its need for a given factor input. One simple possibility is to measure 
the Relative status, in the total complex, of the particular factor receiving the. 
input. If, for example, a low-income country is exceptionally high in general primary 
and secondary, education, compared with its other components, a given increment in 
such education may well not have the same effect on economic growth in that country 
as in a country with a comparatively low educational level. The former country may 
already have achieved as much primary end secondary education as can be effective for 
the time being for other components of development (which may now be holding back 
over-all growth and badly need investment); while the latter country may be seriously 
revarded in other components precisely because of lack of primary and secondary 
education. 

| The picture is complicated, however, by the fact that not only relative amounts 
of factor growth but also the effectiveness of the connecting links between the ; 
different factors will be involved, Thus the education level miay be high and at the 
same time the education may be little effective because of poor quality, non- 
developnental orientation, traditionelist contents, etc.; or because the structure 
of economic production is such as to be little influenced by education (as in a 
plantation economy which rests on cheap unskilled labour) .£ Countries that have 
exceptionally high levels of education for their economic levels appear in a number of 


cases to have relativ sly ineffective educatica because the educational-econonic 


— ees 


i/ thts principle is frequently acknowledged and frequently forgotten. The common 
tendency is to think in terns of inputs or combinations of inputs having much the 
palic oupputs everywhere, with perhaps a vague reference to "other things being 
equal." ‘In fact, even the capital output ratio appears to vary sreatly from 
See - country, and a study of economic growth rates of European countries 
in the 1950's showed little relation between amount of investment and growth 
of GDP (See United Nations, Sone Factors in Economic Growth in Europe during 
the 1950's, Chapter 143 Geneva, 1964, Sales No, 64.11.21). 


2/ ae quostsons are taken up in an UNRISD publication: "Levels of Living and 
cononie Growth: a comparative study of six countrics 1950-1965", Report on 


an Institute Study by Nanc Baster eae : : 
Sales No.: 3.69. IV.9, v and Wolf Scott, United Nations Publication, 
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linkage is weak. Over-all growth is slow - whereas in countrics with more effective ~ 
links (and relatively high education) over-all growth appears faster, i relatively 
high level of education can also mean that sducation is a "le-ding factor" in a 
country, sparking general srowth, although elsewhere the prominence of education 
reflects a drain on resources. The comparative level of education is therefore arty 
one element to take into account in estimating the response of the total developnental 
system tO an increment in education. | | : | 

To take a quite different example, an increase in urbanization in a country 
where the urbanization level is comparatively low, may be quite significant for 
general growth whereas it may have little significance or negative significance in 
a country that is already "over-urbanized" for its general level of development. 

At the same tine, however, the role of urbanization may be "sencrative" in sone 
countries, "parasitic" in others (including some already over-urbanized). Similar 
considerations apply to certain cconomic factors, a given growth of which in one 
country can be much more significant for total socio-economic development than in 

ano sher countr, with different development psttern. We can refer also to the relative 
effectiveness or efficiency of the same economic levels or increments in different 
countries, as far as influence on other sectors is concerned, including the relative 
efficiency of the national ineene as a whole # 

Thus, the impact of a given factor input on the totality of development will 
depend not only on the level and the pattern of existing development, but also on 
the cffectiveness of the factor in question and the nature of the connecting links 
between factors. T..e tighter the links acr ss se ctors, the gicater the over-all 
impact of a givon input and the faster the over-all growth. 

If these considerations arc correct, then no valid universal formulas relating 
individual factors of development to other factors in a causal manner can be established 
for the dynamics of development, unless the pattern of development in individual 
countries and the nature of the connecting links can be taken into account. = 
Correspondingly, no universalistic prioritivs or prescriptions, singling out one or 
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1/ By the relative efficiencoy of the national income is neant the extent oe =a 
: a given level of national incone is associated with relatively high levels of 
developnent as measured by real indicators of the kind used in this study. 
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another sector as the key to development for all countries, can be affirmed 
The developmental problems or needs of one country or one type of country 
(e.gs, Latin American countries) may be quite different from those elsewhere, 

Major emphasis must therefore be placed on the role of diagnosis in 
each country's over-all socio-economic development planning. For achieving 
integrated and balanced social and economic development, a ma jor need is to 
build up the science - or art - of (cross-sectoral) developmental diagnosis. 
Use of an analytic approach of the type proposed in this report may, with 
refinements of data, provide one kind of assistance in such diagnosis. 
Diagnosis combines gener2l and specific knowledge. There is no reason to 
swing from universalistic prescriptions to the opposite view that nothing 
is to be. learned from other countries. 

_ It must be emphasized again that the normal pattern of factor development 
at any given level, as determined through correspondence analysis, is not : 
necessarily the ideal pattern or the most dynamic atten ALSO, it: is , 
only one instrument in the attempt of a country to build up an idea of its 
optimum pattern, for the purpose of over-all develovment planning. We 
assume that 2 comprehensive socio-economic development plan should be 
guided by a conception of an optimum feasible future pattern - that 2 
Specified per capita GNP growth is not an adequate guide; nor would we 


consider that a general index could serve the purpose, 


a,” BY this 1s not meant that all components are equal in their effects, can 
equ2ily function as "leading factors", should have the same allocation oo 
pesources, etc. The argument is rather that in an evolving systen of . 
interrelationships, priority should go to those sectors where maximum 
benefits for growth of the total system can be expected, and these will 
differ from country to country. 


2/ On the > ha ; a 

2/ pee eee hand, there cen be no assumption either that the normal . 
& given level is a state "s ic ilibrium", o 

Beare tong aed of "static equilibrium", or that 

1@ normal pattern are necessarily deviations in the 

direction of "dynamic imbalance", 


plate 


